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Fabrication and Magnetic Properties of Co, Ni and CoNi Alloy Nanowire Arrays

XU Yi* XU Jin-Xia JIANG Lin-Hua
(School of Materials Science and Technology, Hohai University, Nanjing 210098)

Abstract: Ni, Co and their alloy nanowires were fabricated by alternating current electro-deposition using two-step
anodic aluminum oxide(AAOQO) template. The samples were characterized by Scanning Electron Microscope (SEM), X-
ray Diffraction (XRD) and Vibrating Sample Magnetometer(VSM). The results show that the nanowires exhibit high
aspect ratio, displaying obvious preferred orientation and magnetic anisotropy. The coercivity and squareness parallel
to nanowires decrease after annealing, and the vertical magnetic anisotropy drops off. By comparing the patterns of

macro magnetic performance before and after annealing, the magnetization reversal of magnetic nanowires was studied.
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Fig.1 SEM images of AAO template
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Fig.2  SEM images of Co nanowire arrays
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Fig.3 SEM images of Ni nanowire arrays
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Fig.4 SEM images of CoNi nanowire arrays
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Fig.5 XRD pattern of Co nanowire arrays
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Fig.6 XRD pattern of Ni nanowire arrays
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Fig.7 XRD patterns of CoNi alloy nanowire arrays
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Table 1 VSM data of CoNi alloy nanowire arrays system

Parallel to nanowires

Perpendicular to nanowires

Nanowires
H./ Oe M./ emu R H./ Oe M,/ emu R
CopNig 1483 0.0056 0.72 849 0.0062 0.18
CogNis 1994 0.0109 0.82 752 0.0111 0.14
ConNig 2073 0.0089 0.79 578 0.009 6 0.11
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Fig.10 Relationship curves for coercivity and squareness of Co;Nis; before and after annealing
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