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Effects of Co/Ni mole ratio on crystallization processes and
magnetic properties of FeCoNiCrZr amorphous alloys
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(1. School of Mechanical Engineering, Dongguan University of Technology, Dongguan 523808, China;
2. School of Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: FeCoNiCrZr amorphous ribbons with different Co/Ni mole ratio were prepared by melt-spun method and the
amorphous alloys were studied using isothermal heat treatment. X-ray diffraction (XRD) and vibrating sample
magnetometer (VSM) were used to study the effects of Co/Ni mole ratio on the crystallization processes and magnetic
properties of (Feg s,Cog4s.,Ni,)73Cr17Zr)o amorphous ribbons.The results show that when x in the range of 0.06 to 0.30,
the ribbons are in an amorphous state. The crystallization process of (Fes;Cog30Nig.18)73Cr17Zry is the same as
(Feg.50C00.18N1g 30)73Cr17Zr1: Am—a-Fe(Co)+Am'—a-Fe(Co)+CrNiz+Fe;Niy+Cr,Zr+unidentified phase. With increasing
Co/Ni mole ratio, the thermal stability of the alloys is enhanced and the precipitation of a-Fe(Co) after annealing is
restrained. The changing trends of magnetic properties of the two alloys are the same with increasing annealing
temperature. When the annealed temperature is below T, saturation magnetization M increases with increasing
annealing temperature; when the annealed temperatures is over T, M, decreases quickly with increasing annealing
temperature.
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Table 1 Characteristic temperatures of (Feg 52C0g 45-,Ni,)73Cr7Zr o amorphous alloys
x 6,/ 6,/ O,/ B,/ A/ A8y
0.06 558.9 598.5 613.5 766.5 39.6 153.0
0.18 506.8 548.3 575.8 740.0 41.5 164.2
0.30 475.9 516.5 536.1 715.0 40.6 178.9
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Fig. 1 XRD patterns of (Feys5,C0g45-,Ni,)73Cri7Zro (x=0.06,
0.18, 0.30, 0.42, 0.48) alloy ribbons
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Fig. 4 XRD patterns  of  (Feg5,C0g.43-,Ni,)73Cry7Zr1

amorphous alloys annealed at different temperatures: (a)
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