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Fig.1 XRD patterns of Fer;i1xNbsB2sMoy (x=1, 3, 5) alloys
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Table 1 Calculated thermodynamic parameters for
FerxNbsB2sMoy (x=1, 3, 5) alloys

X kJA{:(C)/I'l ASdke  ASJ/R kJP{:So/I'l kJP:r?(S)/I'l
1 -1017 0.46 0.80 -4.69 -3.75
3 -9.75 0.47 0.87 -4.57 -4.00
5 -9.35 0.48 0.93 -4.50 -4.19
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Fig.2 DSC curves of Fes;xNbgB2sMoy (x=1, 3, 5) alloys: (a) low
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Table 2 Thermal properties for the melt-spun Fe;1.xNbsB2sMoy (x=1, 3, 5) ribbons

X T/K  TalK  Tw/K TolK Tl K TwlK TIK AT/K Tig y

1 830 883 895 1063 1075 1403 1565 53 0.530 0.369
3 848 900 907 1066 1078 1410 1573 52 0.539 0.372
5 859 909 918 1411 1578 50 0.544 0.373
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Influence of Partial Replacement of Fe by Mo Element on Thermal Stability
and Soft Magnetic Properties of the Fe-Nb-B Amorphous Alloys

Zhu Man, Yao Lijuan, Chen Sisi, Xu Junfeng, Zhang Lei, Jian Zengyun, Chang Fang’e
(Xi’an Technological University, Xi’an 710021, China)

Abstract: The influence of partial replacement of Fe by Mo element on thermal stability and soft magnetic properties of the Fe-Nb-B
amorphous alloys was investigated. The results indicate that the crystallization behavior of the Fe-based amorphous alloys is dependent on
the Mo content. The alloys containing 1 at% Mo and 3 at% Mo undergo two-stage crystallization, while the alloy containing 5 at% Mo
undergoes single crystallization. The addition of Mo element is beneficial to increase the glass transition temperature Ty and the onset
crystallization temperature Tx;. As the Mo content increases, the thermal stability is enhanced and the glass forming ability (GFA)
decreases slightly. The FezNbgB23sMo; alloy presents the largest GFA with the low glass transition temperature Ty (=830 K) and wide
supercooled liquid region ATy (=53 K), which agrees well with prediction of thermodynamic parameter Pus. The FezixNbeB2sMoy (x=1, 3,
5) amorphous ribbons show good soft magnetic properties with high saturation magnetization (Ms) in the range of 60~84 (A m?) kg™ and
low coercivity (Hc). The Fez1.«NbsB2sMox (x=1, 3, 5) amorphous alloys exhibit a correspondence between thermal stability and soft
magnetic properties.

Key words: Fe-based amorphous alloys; thermal stability; glass forming ability; supercooled liquid region; soft magnetic property
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