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Table 1 Chemical compositions of GH3536 superalloy(wt./%)

C Cr Fe Co Mn w Mo Ni
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Fig.1 Phase calculation results of GH3536 (a) and partial magnification (b)
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Fig.2 Macrostructure of the GH3536 alloy ingot
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Fig.3 Characterization of dendrites at different positions of GH3536 alloy ingot:(a) center, (b) 1/2 radius; (c) edge
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Table 2 Dendrite arm spacing in different regions of GH3536 alloy ingot

Primary dendrite arm spacing/um Second dendrite arm spacing /um
Center 194.2 72.6
1/2 radius 200.1 69.9
Edge 134.0 304

ISR KIEBRBE5E N BRI B A TR T, 32t SEMRIAT R RS 7E 20~40 pm, 5 LA SRR 27%:
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Table 3 Segregation coefficient in different regions of GH3536

alloy ingot
Co Fe Cr Mo
Center 0.70 0.88 1.10 2.09
1/2 radius 0.76 0.88 1.05 1.81
Edge 0.92 0.83 1.12 1.49
Kave 0.79 0.86 1.09 1.80
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Fig.5 EDS element mapping analysis results of precipitates in as-cast GH3536 alloy ingot
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Fig.6 Characterization of precipitate mmorphology in the as-cast microstructure of GH3536 alloy:

(a)macroscopic morphology, (b)magnified view
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Table 4 Composition of typical precipitates in the alloy ingot(wt./%)

Cr Fe
1# 46.63 5.56
2# 28.70 7.02

C Ni Mo
13.18 7.37 27.26
9.33 14.05 40.91
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Fig.7 XRD spectra of GH3536 alloy extracted precipitated phase powders
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Table 5 Mass fractions of each element in the consumable ingot phase of GH3536 alloy ingot

Phase Fe Co Cr Ni Mo W C
MeC 6.64 0.89 14.94 20.12 52.44 2.27 2.65
M>3Ce 6.73 0.32 59.28 6.20 21.56 0.89 5.02
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Fig.8 Microstructures in the center of GH3536 alloy after different homogenizing treatments:
(2)1180°C/20 h,(b)1180°C/30 h,(c)1200°C/20 h,(d)1200°C/30 h,(e)1220°C/10 h,(f)1220°C/20 h
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Fig.9 Residual segregation coefficient of Mo in the center of alloy after

different homogenizing treatments
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Fig.10 Grain growth behavior in the center of alloy after different
homogenizing treatment
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Fig.11 Oxidation behavior of the sample after exposure
at 1200°C for 20 hours
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Fig.12 Schematic of precipitates in the center of alloy after
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Fig. 13 True stress-true strain curves and macroscopic morphology under different hot deformation conditions after homogenization
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Fig. 14 Microstructure of the high-strain zone in GH3536 alloy after homogenization and 30% hot compression deformation:
(a)1080°C,(b)1130°C,(c)1180°C

200, pun

B 15 B G GH3536 & & E4E2 BN 50% AR A8 X (204 (a)1080°C,(b)1130°C,(c)1180°C
Fig. 15 Microstructure of the high-strain zone in GH3536 alloy after homogenization and 5 0% hot compression deformation:
(a)1080°C,(b)1130°C,(c)1180°C
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Homogenization Treatment for GH3536 Superalloy

Liu Yue, Jiang He, Yao Zhihao, Dong Jianxin
(School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083,China)
Abstract: In this study, the as-cast microstructure of a GH3536 electroslag ingot, produced via a vacuum induction melting plus electroslag
remelting duplex process, was systematically examined using multiple characterization techniques. These included optical microscopy (OM),
scanning electron microscopy (SEM), energy-dispersive X-ray spectroscopy (EDS), extracted phase analysis, X-ray diffraction (XRD), and
thermodynamic calculations. Furthermore, the microstructural evolution following homogenization heat treatment and the results of hot
compression simulations were analyzed to identify an appropriate homogenization process for the alloy. The results demonstrate that molybdenum
(Mo) is the primary segregating element in the alloy. In addition to the austenitic matrix, the electroslag ingot contains two types of carbides: M23Ce,
enriched with chromium (Cr), and MsC, enriched with Mo. After homogenization heat treatment at 1180 °C for 48 h, the coarse secondary phases
were largely dissolved, and elemental segregation was significantly reduced. Consequently, the homogenized alloy exhibited excellent hot
workability.
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