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Fig.1 Microstructure of electrolytic nickel after homogenization
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Fig.2 Schematic diagram of single-pass compression test process
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Tablel Main chemical composition of electrolytic nickel (w/%)

Ni Co C Si P

S Fe Cu Al Mg

>99.90 0.02410 0.01200 0.02980 <0.0003

<0.0003

0.00819 0.00332 <0.0001 <0.0001
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Fig.3 True stress-true strain curves of electrolytic nickel under different temperatures and different strain rates: (a) 0.01 s!, (b) 0.1 s°,

(¢) 1 s, and (d) 10 s™!
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Fig.4 Distributions of EBSD grain boundaries of specimens with different deformation parameters at the deformation of 60%: (a) 900 ‘C/0.1 s°!,

(b) 1000 C/0.1 s, (c) 1100 C/0.1 s, (d) 1200 ‘C/0.1 s, and () 1200 C/10 s’!
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Fig.5 Recrystallization distributions of specimens under different deformation parameters at the deformation of 60%: (a) 900 ‘C /0.1 s’!,

(b) 1000 °C/0.1s, (c) 1100 ‘C/0.1 s, (d) 1200 ‘C/0.1 s, and () 1200 ‘C/10 5!
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Study on High-Temperature Defor mation Behavior of Homogenized | ndustrial
Electrolytic Nickel

Zhang Han'2, Sang Chen'>3, Miao Chengpeng?*, Li Yuan®*, Liu Xiaobin®*, Yu Zehai*, Dong Shengmao*,
Qiao Jisen'?, Xu Yangtao'3, Xia Tiandong'?
(1. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)
(2. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, China)
(3. Baiyin Novel Materials Research Institute, Lanzhou University of Technology, Baiyin 730900, China)
(4. Jinchuan Group Nickel Alloy Co., Ltd, Jinchang 737100, China)

Abstract: Hot compression experiments were carried out on homogenized industrial electrolytic nickel by a Gleeble-3500 thermal
simulation tester, and the high temperature deformation behavior was investigated at the temperature of 900, 1000, 1100, and 1200 °C
under the strain rate of 0.01, 0.1, 1, and 10 s and the deformation of 60%. The microstructure evolution of electrolytic nickel during hot
deformation was investigated by EBSD. The true stress-true strain curves were obtained based on the compression data, the effects of
deformation temperature and strain rate on the mechanical properties of electrolytic nickel were analyzed, the rheological stress
eigenstructure equations were obtained, and the thermal processing diagrams were established based on the dynamic material model and
the Prassd instability criterion. The results show that electrolytic nickel exhibits strong sensitivity to deformation temperature and strain
rate, and the rheological stress decreases gradually with the increase of deformation temperature and the decrease of strain rate. With the
increase of strain, the rheological stress reaches a peak, decreases to a certain value, and then tends to stabilize, showing the characteristics
of rheological softening. Discontinuous dynamic recrystallization of electrolytic nickel occurs during hot deformation, and the dynamic
recrystallization process occurs more completely at low strain rates as the deformation temperature increases with the transformation of
small-angle grain boundaries to large-angle grain boundaries. According to the thermal processing diagram, the better thermal processing
process range of electrolytic nickel is obtained as follows: the range of deformation temperature is 980-1040 °C and the change of strain
rate is from 3.16 s to 10 s°'; the deformation temperature is 1100 °C and the strain rate is from 1 s to 4 s'.

Key words: electrolytic nickel; thermal deformation behavior; constitutive equations; thermal processing diagram
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