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Precipitation and Dissolution on Carbide for Superalloy GH738

CHEN Zhong-giang, TAI Qing-an, ZHAO Xing-dong, WANG Jianryan, LI Chang-yong
(China Aviation Industry Shenyang Liming Hangfa Group Company, Shenyang 110043, Liaoning, China)

Abstract; The evolution of carbide, such as MC and M,; C; , has significantly effects on the mechanical properties
during hot deformation and heat treatment for GH738 superalloy. In order to investigate the carbide precipitation
and distribution, the grain boundary carbide and its dissolution were analyzed after 1100—1170°C X4 h WC treat-
ment, as well as after the pre-heat treatment below the MC carbide dissolution temperature Tyc or up, then aged
at the different steps based on the standard hear treatment. Furthermore, the carbide precipitation behavior was
demonstrated at 700—1050 “C aging after 1080 °C X 0. 5 h>X AC. These experimental results show that the dissolu-
tion temperature of MC carbide is about 1150 °C. Before the standard heat treatment, the hot temperature excesses
Twme » the grain boundary carbide appears as a continuous precipitated morphology, and below Ty, as the discon—
tinuous distribution. Also it was obtained the precipitation peak temperature of M,;Cs is 900— 950 °C.
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Initial microstructure of GH738 alloy
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(2) 1170°C/4h; (b) 1150°C/4h; () 1130°C/4h; (d) 1100°C/4h,
2
Fig 2 Microstructure after the different solution temperatures and water quench
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Fig 3 Effect of the different pre-heat treatment temperature on microstructures
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Fig 4 Effect of the different pre-heat treatment temperature on microstructure
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Fig 5 SEM microstructure after the different heat treatments
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(a) 1150°C X4hXAC+1080°C+845°C X24 hX AC+760°C X16 hX AC;
(b) 1100°C X4hX AC+1080°C+845°C X24 hX AC+760°C X16 hXAC,
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Fig 6 SEM microstructure after the different heat treatments and after 1080°C standard heat treatment
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Fig 7 SEM microstructures after 700 ‘C aging for different time
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Fig 8 SEM microstructures after 760 ‘C aging for different time
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Fig 9 SEM microstructures after 800°C aging for different time
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Fig 10 SEM microstructures after 843 ‘C aging for different time
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Fig 11 SEM microstructures after 950 ‘C aging for different times
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Fig 12 SEM microstructures after 996 ‘C aging for different times
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Fig 13 SEM microstructures after 1050 ‘C aging for different times
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