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Study on Ni-Zr Amorphous Soft M agnetic Alloy
Prepared by Mechanical Alloying

ZH ANG Jing"OCHEN Xue-ding2OWA NG Cui_xia20OW EI Heng-dou?2
(1. Department of M echat ronicsCOHexi Univ. [Zhangye 734000 [0 Chinald
2. State Key Lab of Advanced New Non-ferous M aerials Lanzhou U niv of Tech [Lanzhou 730050[ChinaC

Abstract OThe glass forming ability of five compound compositions based on the Ni-Zr phase diagram such as Ni7Zr2 0
Ni21Zr8ONiZrONiedZrae and NiabZr 3 was studied under mechanical alloying conditions. Th e com posite powders were
performed in a Pulverisette 5 planetary mill using high purity argon at | atm pressure in the same technical parame
ter. The structure of the powders was examined by X-ray diffraction IXRD O and the paramf er of thermal stability
was measured by differential thermal analysis (DT AO Itisfound that all the alloys form amorphous alloysOand the
maximum undercooled liquid temperature regioni\ TxdJamong five alloys is 69. 9K. Micrography of ball-milled pow -
ders after selected MA processing time were observed using scanning electron microscopy. T he results show that the
milling time has significant inf uence on the powder structure and particle configuration. As the MA time increases
the Ni and Zr powders particles are heavy plastic deformed Ogetting flattened to platelet/ pancake shapesOby the mi-
cro-forging process. These f attened particles get cold welded together and form a composite lamellar structure of the
constituent metals. Because of acute impacts during the ball milling Oparticle configuration of the Ni and Zr powders
are seriously abnormal deformed Owhich destroysintrinsic order configuration and transforms out of order. In addi-
tion Oth e average grajn size of alloy powders decreases continuously during the further ball milling Ovolume fraction
of interface becomes higher. Ball milling leads to an increase in the defect density and free energy in elements Zr and

Ni Ofinally Oalloy powder transformsinto amorphous state. T he result of VSM indicates that Ni7Zr2amorphous alloy
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powder exhibits excellent soft magnetic propert ies.
Key wordsONi-based amorphous alloysOmechanical alloying (M A O0Oglass forming ability 0GFA OO X-ray diffraction
XRD[IJft magnetic properties
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Fig. 2 X-ray diffraction patterns of Ni7Zrz
mixing powder s for diffeent MA times
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Fig.3 X-ray diffraction patterns of Niz Zra
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Fig. 5 X-ray diffraction patterns of NiZr mixing
powdes for different MA times
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Fig6 x-raydffraction patterns of Ni3Zzr(d
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powder with milling times.
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