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Abstract: As a new generation burner inner liner material, the creep properties of GH3230 nickel-based superalloy are
particularly important when serving in extreme high temperature and high pressure environments. In this paper, the creep ex-
periments of GH3230 superalloy under different stresses and temperatures (800, 900 and 1000 °C) were conducted. The
creep deformation of GH3230 alloy was predicted based on the modified 6 parameter method and composite time-hardening
model, and the high temperature creep fracture mechanism was explained. The results show that the creep deformation of
GH3230 alloy is closely related to temperature and stress. The higher the temperature and stress, the shorter the creep life.
The modified § parameter method can predict the creep deformation better when the temperature and stress are high, while
the composite time-hardening model can predict the creep deformation better when the temperature and stress are low. The
creep fracture of GH3230 alloy is a cavity aggregation cleavage fracture, and the fracture path shows that it is mainly domina-
ted by grain boundary migration, and the higher the creep temperature, the larger the fracture dimple size.

Key words; GH3230; nickel-based superalloy; modified 6 parameter method; composite time-hardening model;
creep deformation
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Fig. 1 Photo of creep testing machine (a), schematic of specimen (b)
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Table 1 Creep test scheme

Stress/MPa

120

800 100 3
85
100

900 85 3
70
70

1000 60 3
50

Temperature/ “C Specimen number
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Fig. 2 Creep curves of GH3230 alloy under different temperature and stress conditions
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Fig. 3 Photo of specimen before and after creep test
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Fig. 4 Fitting creep curves of GH3230 alloy based on the modified 6 parameter method under different temperature and stress conditions

®2 BIEOSHEREHREN 6, 0,70, H
Table 2 The values of 8, , 6, and 6, obtained by the modified 6 pa-
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1000 60 0.028 1 0.024 52 0.444 77
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Fig. 5 Comparison of the creep curves of GH3230 alloy predicted by the modified 6 parameter method with the experimental creep curves
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Fig. 6 Fitting creep curves of GH3230 alloy based on the composite time-hardening model under different temperature and stress conditions
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Fig. 7 Comparison of the creep curves predicted by the composite time-hardening model with the experimental creep curves
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