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Effect of Mo on the Formability and Soft Magnetic Properties of
(Fey5C045)sxNbsBsMo(x=0, 0.5, 1, 2) Thin Amorphous Ribbons
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(School of Materials Science and Chemical Engineering, Xi’an Technological University, Xi'an 710021, China)

Abstract: The (FeysCoys)s NbsBsMo,(x=0, 0.5, 1, 2) amorphous alloy ribbons was prepared by melt-spinning method. The
microstructural characteristics, thermal and magnetic properties of the amorphous alloy were investigated by means of
X-ray diffractometer (XRD), differential scanning calorimeter (DSC) and vibrating sample magnetometer (VSM). The
results show that the alloy with different Mo content has obvious vitrification transition stage and a crystallization process
during the heating process. The addition of Mo element can improve the thermal stability and amorphous formability of the
alloy. With the increase of Mo content x from 0 to 2, the initial crystallization temperature 7, increases from 884 K to 940
K, while the width AT, increases from 91 K to 104 K. The amorphous ribbons exhibit a typical soft magnetic alloy with
low coercivity. With the increase of Mo content, M, decreases from 81 emu-g' to 59 emu-g’, which is mainly due to the
decrease of magnetic moment caused by the antiferromagnetic coupling effect of Mo addition.
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Fig.1 XRD patterns of the (FeysCoys)es NbeBMo,
(x=0, 0.5, 1, 2) ribbons
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Tab.1 Thermal properties of the (Fe)sCoys)sNbsB:xsMo,
(x=0, 0.5, 1, 2) ribbons

Alloys T/K T/K TJK T/K ATK T, v

=0 792 884 1386 1438 92 0571 0.9
=05 807 898 1380 1431 91 0585 0401
=1 814 909 1384 1441 95 0588 0.403
=2 836 940 1381 1452 104 0605 0411
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Fig.2 DSC curve of heating traces of the (Fe)sCo0ys)sNbsB:sMo,
(x=0,0.5, 1, 2) ribbons
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Tab.2 The atomic radius of the main constituent and the
enthalpy of mixing between components
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Fe (0.124 nm) = 5| -16 2 2 -l
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Nb(0.143nm)  -16 25 - 0 -18 27
Mo (0.136 nm) -2 -5 0 . 7 -6
Ni (0.215 nm) 2 0 -18 o/ - 9
B (0.080 nm) -11 -9 27 -16 9
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Tab.3 Calculated thermodynamic parameters of the
(FeosCoys)esNbsBxMo, amorphous alloys

Alloys 8(%)  AH/kJ-mol’  AS,/kJ-mol’-K"
(FegsCos)ssNbeBas 18.10 -12.56 10.41
(FeysCops)ssNbsBsMogs  18.13 -12.61 10.63
(FeosCogs)sNbeBxMo,  18.16 -12.66 10.79
(FeysCops)eNbsBxsMo,  18.22 -12.75 11.04
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Fig.3 Hysteresis loops for the (Fe;sCoys)es.NbsBsMo,

(x=0, 0.5, 1, 2) amorphous alloys at room temperature
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