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Effects of Ion Irradiation on Mechanical Property of Zrso.7Cu2sNivAli2.3 Amorphous Alloy
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Abstract: Amorphous alloy is a type of promising nuclear material. The effects of ion irradiation on the mechanical property
of amorphous alloy determine its application value. The mechanical properties of Zrso.7Cu2sNigAli2.3 amorphous alloy was
investigated with different doses of Au ions irradiation. Atomic force microscopy and positron annihilation lifetime
spectroscopy experiments show that ion irradiation can enlarge the free volume and decrease the density. Transmission
electron microscope analysis show that the nanocrystallines begin to segregate in amorphous alloy at 50 dpa, and the size and
density of nanocrystallines increase with increasing irradiation dose. Nanoindentation testing show the hardness of the
amorphous alloy decreases at a low irradiation dose while increases at a high irradiation dose. The variation of hardness of
amorphous alloy can be ascribed to a consequence of the competition mechanism between free volume and nanocrystallines.
Free volume can soften the amorphous alloy, while segregated nanocrystallines can harden the amorphous alloy.
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Fig.1 Damage depth profile of amorphous alloy under the Au ion
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Fig.2 SEM images of Zrs0.7Cu2sNioAl12.3 amorphous alloy under different ion irradiation dose
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Fig.3 AFM images of amorphous alloy over the interfaces of irradiated and unirradiated regions and the step height profile under the damage

of 50 dpa and 100 dpa
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Fig.4 TEM images of different amorphous alloy samples
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