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Fig.2 True stress-true strain curves of GH79 alloy under different deformation conditions: (a) 900 C, (b) 950 ‘C, (¢) 1000 C, (d) 1050

‘C, (e) 1100 °C, and (f) 1150 C
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Table 1 Strain range of softening mechanism of GH79 alloy at 1000 °C and different strain rates
ers’! 5x10™ 10° 5x107 5x107 10°" 1 10
& 0.11~0.35 0.11~0.38 0.08~0.49 0.20~0.50 0.17~0.51 0.14~0.56 0.12~0.58
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Fig.6 Variations of O, m for GH79 alloy with temperature
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Table 4 Physical parameters of nickel-based superalloys
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Table 5 Calculated results for hot compression deformation

of GH79 alloy
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Elevated Temperature Compression Deformation Behavior
and Mechanism of GH79 Superalloy

Zhou Ge, Zhang Siqian, Zhang Haoyu, Yu Xuemei, Liu Lirong, Chen Lijia
(Shenyang University of Technology, Shenyang 110870, China)

Abstract: The hot compression deformation of GH79 superalloy was investigated systematically on a Gleeble-3800 thermal simulating
tester. Based on the hot compression test, the high temperature deformation behavior and microstructure evolution were investigated, and
the variation of strain rate sensitivity exponent m, activation energy Q and grain size exponent P values at different strain rates and
different temperatures were obtained. The dynamic DMM hot processing map based on different instability criteria was drawn while the
deformation mechanism maps incorporating dislocations inside the grains were obtained. The processing map was used to analyze the
processing instability regime and appropriate processing regime. With the deformation mechanism maps, the Burgers vector compensated
grain size, the dislocation evolution rule at modulus compensated flow stress and the hot deformation mechanisms were elucidated.

Key words: GH79 superalloy; deformation activation energy; strain rate sensitivity exponent; grain size exponent; processing map;
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