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Research on flow stress and constitutive equation for GH4698 alloy
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Abstract: The hot compression experiment of GH4698 alloy was carried out by thermal simulation machine Gleeble-3500, and the hot
deformation behavior of GH4698 alloy was studied under the deformation temperature of 960—1160 °C , the strain rate of 0. 001-10 s™'
and the deformation degree of 50%. Then, based on the true stress-true strain data, phenomenological model and physical constitutive
model were established to predict the flow behavior of alloy at high temperature. The results show that the flow stress of GH4698 alloy
increases sharply at first and then becomes gentle gradually during the process of hot compression. The flow stress is negatively correla-
ted with the deformation temperature and positively correlated with the strain rate. In the four constitutive models, the strain-compensa-
ted Arrhenius model has the highest prediction accuracy, and the improved Zerilli-Armstrong model has higher prediction accuracy than
the modified Zerilli-Armstrong model.
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( %, mass fraction)

Cr Mo Al Ti Nb Fe C Zr Ni
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Fig. 1 Process scheme of hot compression experiment
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Fig. 2 True stress-true strain curves for GH4698 alloy under different deformation conditions
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Fig. 3 Relationship curves between o, and & of GH4698 alloy at different deformation temperatures
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Fig. 6 Fitting curves between different parameters at reference state
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Fig. 10  Fitting curves between different parameters in I-ZA model
#* 4 GH4698 5 & IR Zerilli-Armstrong = E 2]
Table 4 Parameters of improved Zerilli-Armstrong model for GH4698 alloy
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Fig. 11 Correlation of flow stress between experiment and prediction

(a) Strain compensated Arrhenius model (b) Modified Johnson-Cook model (c) Modified Zerilli-Armstrong model (d) Improved Zerilli-Armstrong model
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