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Flow stress behavior of delta-processed
Inconel 718 superalloy under hot compression deformation
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(1. School of Materials Science and Engineering, Jiangsu University, Zhenjiang 210213, China;
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Abstract: The flow stress behavior of the delta-processed Inconel 718 superalloy was investigated by the hot
compression on Gleeble—3500 test machine. The results of the thermal simulation compression tests show that the flow
stress is positively sensitive to the strain rate and the deformation temperature. The peak stress decreases with the
decreasing strain rate and increasing deformation temperature. The dynamic recrystallization is the main softening
mechanism of the hot deformation of the delta-processed Inconel 718 superalloy. The activation energy (Q) of the
delta-processed 0 phase aged Inconel 718 superalloy is 497.407 kJ/mol. The relationships among the flow stress, the
deformation temperature and the strain rate for the delta-processed Inconel 718 can be described by the hyperbolic
sine-type function.
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Fig. 1 True stress—true strain curves for
delta-processed Inconel 718 supperalloys
under different conditions: (a) 1 050—980 C;
(b) 1 020950 C; (c) 980-920 'C
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Fig. 2 True stress—true strain curves for delta-processed Inconel 718 superalloys compressed at different deformation temperatures
and stain rates: (a) 10s ™ (b) 1s™%; (c) 0.1s%; (d) 0.01 s
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Fig. 3 Optical microstructures of Inconel 718 supperalloys compressed at 1 050—980 °C, 35%—35% and different strain rates:
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Fig. 4 Optical microstructures of Inconel 718 supperalloys
compressed under different conditions: (a) 980—920 °C, 0.1 s
(b) 1 020-950 °C, 0.1 s
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