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Fig.2 SEM images of precipitates in as-cast GH742 alloy (a) y' phase in the dendrite core, (b) ' phase in the interdendritic region,
(c) (y+y") eutectic, (d) MC type carbide and RE-O-S phase, and (e) laves phase and LisCe phase
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Fig.3 EDS spectra of precipitates in as-cast GH742 alloy: (a) MC carbide, (b) Laves phase, (¢c) RE-O-S phase, and (d) NisCe phase

1
Table 1 Distribution of main elements in the dendrite core
and interdendritic region in as-cast GH742 alloy

(/%)

Elements  Dendrite core  Interdendritic region k
Cr 14.74 12.51 0.85
Co 10.44 9.47 0.91
Al 2.86 2.35 0.82
Mo 4.29 5.17 1.21
Ti 2.13 4.10 1.93
Nb 1.51 5.43 3.60

4 GH742 TEM

Fig.4 TEM images of precipitates in as-cast GH742 alloy and
corresponding selected area diffraction patterns: (a) MC
carbide and [111], (b) laves phase and [001], (c) o
phase and [143], and (d) o phase and [310]
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Solidification Characteristics and Dendritic Segregation of As-Cast GH742 Alloys
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(1. Northeastern University, Shenyang 110004, China)

(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

(3. Shenyang University of Science & Technology, Shenyang 110168, China)

Abstract: High alloying GH742 alloys exhibit severe dendritic segregation with Nb and Ti intensively segregated to the interdendritic

regions, leading to the precipitation of MC carbide, (y+y') eutectic, Laves phase and J phase. High content of Mo as well as its dendritic

segregation is the significant reason for the precipitation of ¢ phase. Two phases containing rare earth elements, NisCe phase and RE-O-S

phase, are precipitated in the interdendritic regions due to the enrichment of La and Ce. Different from other superalloys, both eutectic

reactions of (y+y’) and (y+Laves) take place in sequence during the solidification process of GH742 alloys owing to the high contents of Al,

Ti and Nb. The solidification temperature range of GH742 alloys is between 1346 and 1190 °C, and the solidification sequence is y, MC,

(y+y"), Laves and NisCe, which is determined by differential thermal analysis and solidification microstructure characterization.
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