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Fig.2 Microstructures of new Ni-Cr-Co based alloys under different heat treatment systems: (a) homogenization, (b) 1150 ‘C/2 h,
(¢) 1150 "C/2 h+850°C/1 h, (d) 1150 ‘C/2 h+850 ‘C/5 h, (¢) 1150 "C/2 h+850 C/50 h, and (f) 1150 ‘C/2 h+850 ‘C/100 h
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Fig.3 SEM images of y' phase in new Ni-Cr-Co based alloys under different heat treatment systems: (a) homogenization, (b) 1150 C/2 h,
(c) 1150 C/2 h+850 ‘C/1 h, (d) 1150 C/2 h+850 C/5h, (e) 1150 ‘C/2 h+850 ‘C/50 h, and (f) 1150 C/2 h+850 “C/100 h
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Fig.4

Size distribution statistics of y' phase in alloys after different heat treatments: (a) homogenization, (b) 1150 ‘C/2 h+850 C/1 h,

(c) 1150 C/2 h+850 C/5h, (d) 1150 C/2 h+850 °C/50 h, and (e) 1150 °C/2 h+850 °C/100 h; (f) y' diameter evolution
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Fig.5 Coarsening law of y’ phase
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Fig.6 Engineering stress-engineering strain curves (a) and mechanical properties (b) of samples with different y’ phase sizes under high

temperature tensile test
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Fig.7 Magnification diagrams of serrated flow effect of samples with different y' phase sizes: (a) 0 nm, (b) 17.80 nm, (c) 24.77 nm,
(d) 57.18 nm, (e) 67.46 nm, and (f) 167.82 nm; (g) variation of critical strain of serrated flow effect with y’ phase size
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Fig.9 Fracture morphologies of samples with different y’ phase sizes: (a) 0 nm, (b) 17.80 nm, (c) 24.77 nm, (d) 57.18 nm, (e¢) 67.46 nm,

and (f) 167.82 nm
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High Temperature Deformation Behavior of New Ni-Cr-Co Based Alloy
Based on y’ Phase Size

Ding Yutian'?, Zhang Baobing'*, Gao Yubi'?, Chen Jianjun'?, Yan Kang'?, Zhang Xia'* Ma Yuanjun'?

(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, China)

(2. School of Material Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: In this study, the high-temperature tensile tests were carried out on the millimeter-level coarse-grained new Ni-Cr-Co-based

alloy with different y’ phase sizes at 600 °C and 5x10™*s™", and the effects of y’ phase sizes on the high-temperature tensile behavior and

serrated flow effect of the alloy were studied by OM, SEM, and TEM. The results show that the size of y’ phase has a significant effect on

the mechanical properties of the alloy. With increasing of the size of y’ phase, the strength of material increases at first and then decreases.

The main deformation mechanism of the alloy changes from dislocation cutting through y’ phase to dislocation by passing y’ phase. When

the size of y’ phase continues to increase, the dislocation movement is blocked, and the dislocation is difficult to bypass the y’ phase. The

solute atoms can pin the movable dislocation. When the stress increases to a certain extent, the dislocation is depinning. Repeated pinning

and depinning, that is to say, the dynamic strain aging leads to the serrated flow effect in the deformation process of the alloy, which can

be weakened by adjusting the size of y' phase. When the average size of y’ phase is 57.18 nm, the serrated flow effect is weak, the critical

strain is the largest, and the mechanical properties become higher. Therefore, the optimal size of the y’ phase is 57.18 nm.

Key words: Ni-Cr-Co-based alloy; y’ phase; deformation behavior; dislocation; serrated flow
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