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Deformation behavior at high temperature and establishment of constitutive
model of GGG70L ductile iron
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(Key Laboratory for Liquid-Solid Structural Evolution and Processing of Materials, Ministry of Education, Shandong
University, Jinan 250061, China)

Abstract: In order to obtain the constitutive model of GGG70L ductile iron accurately, realize the numerical simulation of laser surface
quenching process and the deformation analysis of heat treatment, the thermal simulation experiments with the deformation rates of 0. 01,
0.1, 1 and 10 s™" at the deformation temperatures of 800-1100 °C were conducted, and the deformation behavior of GGG70L ductile iron
was studied. Then, the constitutive model of GGG70L ductile iron was established based on the J-C optimization model and the strain-
compensated Arrhenius model. The results show that the softening effect of GGG70L ductile iron has a negative correlation with tempera-
ture and strain rate, and the work hardening effect has a negative correlation with temperature and a positive correlation with strain rate.
The fitting effect based on the strain-compensated Arrhenius model is better, and the average relative error is only 5. 11%, which de-
scribes the deformation behavior of GGG70L ductile iron more accurately and lays the foundation for the numerical simulation of stress-
strain field in the laser surface quenching process of GGG70L ductile iron.
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Table 1 Chemical compositions of GGG70L ductile iron ( %, mass fraction)
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Fig. 1 Thermal simulation experiment process of
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Fig. 2 True stress-true strain curves of GGG70L ductile iron under different deformation conditions
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Fig. 3 Comparison between experimental and predicted results of J-C modified model
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