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Cr Mo Nb Ti Al Fe Si C Mn Zr  Ni
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Fig.2 Microstructures of GH4698 alloy after solution treatment: (a) grain size; (b) EDS element mappings of MC carbides; (c) grain boundary

Primary y' g et ML ,\( B

Secondary y’ ¢
()

/ O Primaryly”
_ Primaryy

’TJ.'

)

Secondlatyy’ 1t f= O

{0 et Ry

13 GH4698 15 < Fuab HHL 12 iy Y ZHL 2R MK
Fig.3 Microstructure evolution of GH4698 alloy during heat treatment: (a) intermediate heat treatment; (b) I heat treatment; (c) II heat treatment
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Fig.5 Schematic diagram of microstructure evolution of GH4698 alloy during heat treatment
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Fig.6 Hardness of GH4698 alloy during II heat treatment
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Fig.11 Schematic diagram of microstructure evolution of GH4698 alloy at different aging temperatures
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Fig.12 Engineering stress-engineering strain curves (a, ¢) and tensile properties (b, d) of GH4698 alloy at 750 °C after different heat treatment

processes: (a—b) unimodal y’ phase; (c—d) multimodal ' phase
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Fig.15 STEM images of APB (a) and Orowan dislocation looping (b); TEM bright field image of SF under II heat treatment (c)
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Microstructure Regulation Mechanisms and Intermediate Temperature Mechanical
Behavior of GH4698 Alloy

Zhao Qianmin?, Zhao Xinbao"?, Jin Jufeng"?, Zheng Zheshuai', Yue Quanzhao®, Xia Wanshun*, Li Pei’,
Gu Yuefeng', Zhang Ze'
(1. School of Materials Science and Engineering, Zhejiang University, Hangzhou 310027, China)
(2. Polytechnic Institute, Zhejiang University, Hangzhou 310015, China)
(3. Xi’an Thermal Power Research Institute Co., Ltd, Xi’an 710054, China)

Abstract: Diverse heat treatment schedules were designed and their effects on microstructural evolution and tensile properties at 750 °C were
investigated by SEM, EDS, TEM, and mechanical testing. The results demonstrate that multi-stage heat treatment schedules lead to a multi-modal
size distribution of y' precipitates within the alloy, where fine y’ precipitates contribute to strength, while coarse y’ phases enhance ductility. At
750 °C, the alloy subjected to the heat treatment of 1030 °C/4 h, AC+1000 °C/4 h, AC+875 °C/16 h, AC+725 °C/16 h, AC develops a
trimodal y’ phase distribution. This microstructure balances the strength between intragranular and grain boundary regions, facilitating the transfer
of dislocation slip and enhancing the ductility of the alloy. The alloy exhibits the best overall mechanical properties, with a tensile strength of 706

MPa and an elongation after fracture of 9.3%.
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