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Table1 Chemical composition of novel Ni-based superalloy (wt%)

Co Cr 4 Al Ti Nb C Ni
20.0 16.5 5.0 2.5 2.5 2.5 0.02 Bal.
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Fig.1 Schematic diagram of high-temperature tensile specimen
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Fig.2 Initial microstructures of novel Ni-based superalloy after pre-strain treatment: (a,—a,) EBSD maps of specimens with 10%—50% pre-

deformation, (b,—b;) KAM maps and GND density maps of specimens with 10%-50% pre-deformation, (c,—c,) morphologies of y’ particles

of specimens with 10%—-50% pre-deformation, and (d,—d;) size distribution of y’ particles of specimens with 10%—-50% pre-deformation
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Fig.3 Tensile properties of pre-strain specimens at 600 °C: (a) engineering stress-engineering strain curves and (b) yield strength (YY),
ultimate tensile strength (UTS), and elongation (EL) as a function of pre-deformation
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Fig.7 Tensile fracture morphologies of specimens with different pre-deformation: (a) 10%, (b) 20%, (c) 30%, (d) 40%, and (e) 50%
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Fig.9 TEM images of 50% pre-deformed specimen after fracture at 600 °C: (a, b) SFs and (¢) HRTEM map
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Effect of Pre-Strain Treatment on High Temperature Tensile Properties of A Novel
Ni-Based Superalloy

Shan Xuanming'?, Gao Yubi'?, Wang Xingmao'?, Ding Yutian"?
(1. State Key Laboratory of Advanced and Recycling of Nonferrous Metals, Lanzhou University of Technology, Lanzhou 730050, China)
(2. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The effects of pre-strain treatment (10% —50%) on microstructure and tensile properties of a novel Ni-based superalloy at high
temperature (600 °C) were studied by EBSD, SEM and TEM. The results show that a large number of dislocation and stratification substructures
are prefabricated in the alloy, and the strength of the alloy at 600 °C increases monotonically with the increase in the pre-deformation amount,
while the elongation of the alloy decreases first and then increases. At the same time, when the pre-deformation amount is 50%, the yield strength
of the alloy sample increases to 1516 MPa, the ultimate tensile strength is 1677 MPa, and the elongation after fracture is 2.47%. In addition, the
strength improvement is mainly attributed to the L-C lock interaction formed by the intersection of the dislocation with the y’ phase, the stacking
fault, and the lamination fault on different (111) planes, which provides a new strengthening method for the regulation of high performance
Ni-based superalloys.

Key words: novel Ni-based superalloy; pre-strain treatment; microstructure; mechanical properties; reinforcement mechanism
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