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Abstract: GH690 alloy made in China was employed as the testing material in the present research. The mechanical
behaviors of GH690 alloy were investigated with both fracture toughness testing and tensile testing from RT to 623 K,
combined with the analysis of optical microscopy (OM) , scanning electron microscopy (SEM) and transmission electron
microscopy (TEM). The results indicate that the lower stacking fault energy of GH690 alloy at room temperature easily
leads forming of deforming twins, thus resulting in higher plastic deformation ability of the alloy with the twinning coordina-
tion. At the same time, crack turning caused by twinning makes the alloy absorb more energy and keep high fracture
toughness. With the increasing of testing temperature, the stacking fault energy increases, which makes it hard to form
deforming twins, and the degree of stress concentration increases and crack propagates straightly, therefore the fracture

toughness decreases.
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Fig. 1  Metallograph (a) and TEM micrograph of grain boundary car-
bides and corresponding SAED pattern (b) for GH 690 alloy
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Fig. 3 SEM micrographs of fracture of GH690 alloy after fracture
toughness test at RT (a), 523 K (b), and 623 K (¢)
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Fig. 4 Normal stress — normal strain curves of GH690 alloy tested

at different temperatures
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Fig. 5 SEM micrographs of GH690 alloy tensile-tested at RT (a), 523 K (b), and 623 K (c¢)
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BH690 alloy after fracture toughness test at RT (a), 453 K (b), 523 K (¢), and 623 K (d)
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Fig. 7 Microstructure of as received (a), tensile-deformed at RT (b), 453 K (c¢), 523 K (d), 623 K (e), and TEM

image (f) of the deformation twins tensile-deformed at RT and corresponding SAED pattern for GH690 alloy
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Fig. 8 Morphology of deformation twins on fracture surface
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Fig.9 True strain-stress curves (a) and variation in work hardening

rate with true strain (b) of GH 690 alloy at different deforma-

tion temperatures
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