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Effect of Hot Isostatic Pressing Temperature
on the Microstructure of a Third Generation
Single Crystal Superalloy DD10
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Abstract: The effects of different hot isostatic pressing temperatures on the microstructures of the
third generation single crystal superalloy DD10 were investigated by using optical microscope (OM),
scanning electron microscope (SEM) and electron microprobe analyzer (EPMA). The results show
that the hot isostatic pressing temperature 1290°C was enough for the microporosity of DD10 to be e-
liminated completely at 150MPa; the volume fraction of eutectic was decreased markedly with the in-
crease of the hot isostatic pressing temperature. The eutectic disappeared with hot isostatic pressing of
1310°C or above, and there were internal incipient melting after hot isostatic pressing at 1340°C/
150MPa. Meanwhile, the hot isostatic pressing process with different temperatures also resulted in
more uniform morphology of ¥’ precipitates to the same extent. The dendritic segregation was homog-
enized gradually because of increasing of the hot isostatic pressing temperature.
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Fig. 1

Distribution and morphology of microporosity in single crystal superalloy DD10 at different conditions

(a)as-cast; (b) morphology of microporosity in the as-cast observed by SEM; (¢) HIP-1290°C /150MPa; (d) HIP-1340°C /150MPa
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Fig. 2 Eutectic distribution of single crystal superalloy DD10 at different conditions (a)as-cast; (b) HIP-1290°C /150MPa;
(c)HIP-1300°C /150MPa; (d) HIP-1310°C /150MPa; (e) HIP-1320°C /150MPaj; (f) HIP-1330°C /150MPa
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Fig. 3 Segregation coefficient of single crystal superalloy

DD10 at different conditions
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Fig. 4 Morphology of y' precipitates of single crystal superalloy DD10 at different conditions (a)as-cast; (h) HIP-1290°C /150MPa;
(c)HIP-1300°C /150MPa; (d) HIP-1310°C /150MPa; (e) HIP-1320°C /150MPa; (f) HIP-1330°C /150MPa
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