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Solidification and segregation behavior of GH742y alloy
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Abstract: The solidification, segregation and microstructure of GH742y alloy were systematically investigated by
microstructure characterization and differential thermal analysis. The as-cast GH742y alloy exhibits severe dendritic
segregation and complicated precipitation. Cr, Co, W, V and Al are segregated to the dendritic arm. The primary and
secondary y' phases, (y+ y') eutectic, MC carbide, M¢C carbide, Laves phase and ¢ phase are precipitated due to the
enrichment of Nb, Ti and Mo in the interdendritic region. The NisCe phase and RE-O-S phase are precipitated in the
interdendritic region due to the segregation of La and Ce. The phase calculation indicates that the severe segregation and
precipitates containing Nb and Ti are the main reasons for the precipitation of TCP phases such as ¢ phase and x phase.
The solidification sequence of GH742y alloy is as follows: y matrix, MC carbide, primary y’, (y+ y') eutectic, Laves phase,
NisCe phase and M4C carbide.
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Fig.1 Dendritic microstructures of as-cast GH742y alloy: (a) At lower magnification; (b) At higher magnification; (c) La map

corresponding to (b); (d) Ce map corresponding to (b)
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Fig.2 SEM micrographs of precipitates in as-cast GH742y alloy: (a) y’ phase at dendrite arm; (b) )’ phase at interdendritic region; (c)

(y+y") eutectic at periphery of ingot; (d) (y+ y’) eutectic at center of ingot; (¢) Laves phase, MgC carbide and NisCe phase; (f) MC

carbide and RE-O-S phase
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Fig.3 Typical solidification microstruture of as-cast GH742y alloy
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Fig.5 TEM micrographs of precipitates in

as-cast GH742y alloy and corresponding
selected area diffraction patterns: (a) Laves
phase and [001]; (b) MC carbide and [110];
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Table 1 Distribution of elements in dendritic and interdendritic

regions of as-cast GH742y alloy (mass fraction, %)

Element ?;rel?iritle int/::ZZn(gite int/::ZanrIite ke ko ks
Cr 11.35 9.13 10.90 0.80 0.96 0.97
Co 15.22 12.54 13.77 0.82 0.90 0.93
Mo 3.74 3.64 4.85 0.97 1.30 1.20
w 2.85 1.41 1.23 0.49 0.43 0.88
\'% 0.75 0.62 0.54 0.83 0.72 0.80
Al 3.27 3.88 2.69 1.19 0.82 0.93
Ti 1.86 4.00 3.83 2.15 2.06 1.45
Nb 1.40 3.98 6.02 2.84 4.30 1.96
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Fig.6 DTA curve of as-cast GH742y alloy during cooling

process
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Table 2 Compositions of main precipitates of as-cast

GH742y alloy in interdendritic region (mass fraction, %)

Phase Cr Co Mo W Al Ti Nb V Ni

MC 231 1.69 7.10 491 0 19.9054.49 1.04 8.57
y+y 6.89 12.01 298 1.21 3.29 533 5.63 0.64 62.02
Laves 4.53 11.77 1.80 1.63 2.75 6.05 10.15 0.77 60.55

M¢C 17.90 595 3534 555 0 2.16 1536 0.80 16.95
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