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Abstract

This work describes a method for determining material parameters included in recrystallization and grain growth
models of metallic materials. The focus is on the recrystallization and grain growth models of Ni-Fe based superalloy,
Alloy 718. High temperature compression test data at different strain, strain rate and temperature conditions were chosen
to determine the material parameters of the model. The critical strain and dynamically recrystallized grain size and
fraction at various process conditions were generated from the microstructural analysis and strain-stress relationships of
the compression tests. Also, isothermal heat treatments were utilized to fit the material constants included in the grain
growth model. Verification of the determined material parameters is carried out by comparing the average grain size data
obtained from other compression tests of the Alloy 718 specimens with the initial grain size of 59.5um.

Key Words : Recrystallization, Grain Growth, Microstructure Prediction Model, Ni-Fe Superalloy Alloy 718, High
Temperature Compression Tests
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Fig. 1 Initial microstructure of Alloy 718
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Table 1 Material parameters including the hyperbolic
constitutive equation
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Fig. 6 Comparison of measured recrystallized fractions
and predicted results
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Table 2 Comparison of measured and calculated data for microstructure evolution of hot compressed Alloy 718

Teomp Strairllrate darx (EXp) dgry (Cal) X EXP) | X (Cal) d.v (Exp) d., (Cal) D
(€) (s9) (um) (nm) (nm) (nm)
1000 0.01 111 12.0 0.54 0.46 14.9 17.3
1000 0.1 8.4 9.0 0.43 0.39 12.6 14.2 2.9
1000 1 7.2 6.8 0.35 0.32 12.0 11.7
1050 0.01 12.7 14.6 0.68 0.52 15.4 20.3
1050 0.1 11 11.0 0.52 0.45 15.2 16.3 5.35
1050 1 105 8.3 0.48 0.39 15.1 13.2
1100 0.01 154 17.6 0.71 0.74 18.3 20.4
1100 0.1 13.9 13.2 0.66 0.65 17.1 16.4 2.61
1100 1 11.2 9.9 0.59 0.55 14.6 13.3
* Exp : measured data, Cal : calculated data
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