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Fig.2 SEM image of a cross-section of the electrolytic
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Fig.3 XRD patterns of the electrolytic nickel
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Fig.6 Stress-strain curves of the electrolytic nickel
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Table 2 Tensile properties of the electrolytic nickel
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Table 3 Rockwell hardness value of the different deformed
electrolytic nickel
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Fig.8 XRD patterns of different deformed electrolytic nickel
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Microstructures Characterization of Micro/Nanocrystalline Electrolytic
Nickel Plates by Cold Rolling Deformation

Xia Tiandong, Guo Longbang, Zhang Han, Qiao Jisen
(State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals Materials, Key Laboratory of Non-ferrous Metal

Alloys and Processing of Ministry of Education, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The mechanical performances and microstructures of the commercial electrolytic nickel plates were studied. In order to explore
the mechanical behavior of metal in the plastic deformation, in particular, several cold rolling with different deformations were imposed on
the electrolytic nickel plates. The results show that the micro/nanocrystallines with sizes of 0.5~1.5 um exist in the electrolytic nickel. At
the same time, there are growth twins in the microstructures. The tensile strength of the nickel is from 385 MPa to 461 MPa, and in the
vertical direction of the beginning-less product it reaches the lowest (385 MPa), and in parallel direction of the beginning product reaches
the highest (461 MPa) and the fracture has a typical plastic dimple fracture morphology, which shows the electrolytic nickel has good
plasticity and toughness. For the nickel by cold rolling with 90% deformation, the grain size decreases obviously. The hardness of the metal
increases gradually with the increase of deformation, and the work hardening phenomenon exists in nickel metal. The cold rolling process
causes the random original grain orientation to prefer to some selected orientations. When the cold rolling deformation reaches 98%, the
texture coefficient of crystal face 7C220) is equal to 76.4%, and a deformation texture appears in the (220).

Key words: micro/nano nickel; mechanical behavior; cold rolling; work hardening; texture
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