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Microstructure Evolution of Superalloy Nimonic 80A

H. S. Jeong, J. R. Cho and H. C. Park

Abstract
The nickel-based alloy Nimonic 80A possesses strength, and corrosion, creep and oxidation resistance at high

temperature. These products are used for aerospace, marine engineering and power generation, etc. The control of forging
parameters such as strain, strain rate, temperature and holding time is important because the microstructure change in hot
working affects the mechanical properties. It is necessary to understand the microstructure variation evolution. The
microstructure change evolution occurs by recovery, recrystallization and grain growth phenomena. The dynamic
recrystallization evolution has been studied in the temperature range 950-1250C and strain rate range 0.05-5s! using hot
compression tests. The metadynamic recrystallization and grain growth evolution has been studied in the temperature
range 950-1250°C and strain rate range 0.05, 55, holding time range 5, 10, 100, 600 sec using hot compression tests.
Modeling equations are developed to represent the flow curve, recrystallized grain size, recrystallized fraction and grain
growth phenomena by various tests. Parameters of modeling equation are expressed as a function of the Zener-Hollomon
parameter. The modeling equation for grain growth is expressed as a function of initial grain size and holding time.
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Table 1 Chemical composition of Nimonic 80A(wt(%))

Element Cr Fe Ti Al Ni

Composition 19.8 | 275 | 259 | 1.57 | bal
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Fig. 1 Sinh(ao,)vs temperature at various strain rate
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Fig. 2 The relationship between experimental and
predicted high temperature flow curves of
Nimonic 80A in various strain rate and
temperatures
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Fig. 3 The relationship between experimental and
predicted dynamic recrystallization grain size
of Nimonic 80A
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Fig. 5§ The relationship between experimental and
predicted grain growth during the holding
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