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Fig.1 (a) TEM microstructures and (b) grain size statistic distribution of as — deposited
electrodeposited nanocrystalline Ni.
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Tab.1 Mechanical properties parameters of

nanocrystalline Ni with varied gauge dimensions

gauge size Suts 0.2 dery E1ps €ups

/mm /MPa /MPa /% /% /%

5x6 1147.60  443.00 15.60 9.50 13.71

1145.00 416.72 14.48  9.68 12.62
10x6 1140.20 662.45 10.71 7.08 9.24
1108.26 631.45 10.37  7.57 8.47
15 x6 1316.14 734,42 8.86 6.41 7.30
1336.85 766.50 10.12  7.21 8.00
10x3 1389.00 754.44 8.78 6.03 7.42
1244.73  666.92 9.45 7.02 7.40
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Fig.2 The effects of gauge dimension on the mechanical properties and behaviors in nanocrystalline Ni
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Fig.3 The optical photo of shear bands in the surface

of tension specimen and the illustration showing SEM

image observed on the surface of shear band
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Fig.4 TEM microstructures in tension fracture and

shear band of nanocrystalline Ni with a broad
grain size distribution
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The Effect of Gauge Dimension on Tension Properties in Nanocrystalline Ni

XU Wei ~ chang, DAI Pin - qiang

( College of Materials Science and Engineering, Fuzhou University, Fuzhou 350108, China)

Abstract: The nanocrystalline (nc) Ni with an average size of 27. 2nm and a broad grain size distribution
ranged from Snm to 120 nm was prepared by direct current electrodeposition. Effects of the gauge dimension in
tension specimen on mechanical properties and behaviors were performed by uniaxial tension test at room tem-
perature. It was found that yielding strength increases, while elastic and plastic strain decrease with increasing
aspect ratio of gauge dimension. However, the gauge dimension has never influenced the shear fracture behav-
ior in the process of tension. The microstructures in the proximity of tension fracture and shear band were ob-
served by TEM. It was observed that the average grain size is obviously coarsening in contrary to that of as —
deposited nc Ni and the shear band is formed by the initial coarsening grain region in the deformation process
followed by further localized plastic deformation. The grains are stretched along favored orientation forming
straight grain boundaries, which corresponding to parallel lines observed by SEM on the surface of shear band.

Key words: nanocrystalline Ni; mechanical property; shear band; electrodeposition; grain size distribution



