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Corrosion Behavior of Lamellar UFG Nickel
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(1.School of Material Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China; 2.State Key

Laboratory of Nonlinear Mechanics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China )

Abstract: The corrosion resistance of lamellar ultra-fine grain nickel bulk prepared by equal channel pressing (ECAP)

was investigated in comparison with annealed coarse grain nickel in 3.5%NaCl solution by dynamic potential polarization test

and electrochemical impedance spectroscopy. The results show that lamellar ultra-fine grain Ni exhibits higher corrosion

potential, lower corrosion current, more stable surface passivation film and larger diameter of capacitive reactance arc than

coarse grain Ni.
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Fig.1 EBSD micrograph showing annealed nickel and TEM microstructure after ECAP for 1 pass and 2 passes

ECAP 1 Ni
100HV ,

20HV o

ECAP
1

260
2401
220
5200}
QISO-
B 160
140+
120+
100

§
H

1

ECAP j& K

2 ECAP

Fig.2 Vicker hardness of nickel treated by different passes
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Tab.1 The fitted corrosion parameters
b/mV b/mV Loo/(A - cm?) Eoo/(V-cm?)
0 113.87 143.54 1.5079%x107 -0.1995
1 82.71 152.34 1.0105x107 -0.1746
2 142.06 124.80 1.2745%x107 -0.1811
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