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Table 1 Chemical composition of hot rolled GH4169 alloy (/%)
Fe Cr Mo Nb +Ta Ti Si o B S Ni

18.73 18.93 3.04 5.26 1.00 0.08 0.031 0.004 0.008 Bal.
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Fig.1 Schematic of tensile samples clamped with multi-field

coupling
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Fig.2 SEM morphologies of cross-section near fracture surface in GH4169 alloy with multi-field coupling: (a, b) non-EPC, (c, d) 10 Hz-
EPC, (e, f) 30 Hz-EPC, and (g, h) 40 Hz-EPC
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Fig.3 SEM morphology (a) and chemical composition of y matrix (b) and grain boundary ¢ phase (c) of cross-section near fracture
surface in GH4169 alloy with multi-field coupling (40 Hz-EPC)
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Fig.4 TEM microstructures of cross-section near fracture surface in GH4169 alloy with multi-field coupling: (a) non-EPC (inset: SAED
pattern of y” and y'), (b) 10 Hz-EPC, (c) 30 Hz-EPC, and (d) 40 Hz-EPC
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Table 2 y'" phase size of cross-section near fracture surface

in GH4169 alloy with multi-field coupling

Frequency of EPC/Hz Non-EPC 10 30 40

Size of "'/ nm 6.3+0.3 6.840.5 8.2+0.4 23.2+0.6
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Fig.5 Dislocation of cross-section near fracture surface in GH4169 alloy with multi-field coupling: (a) non-EPC and (b) 40 Hz-EPC
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Microstructure Evolution Behavior of GH4169 Alloy During Multi-field Coupling

An Jinlan®, Xie Wei?, Wang Lei®, Hui Li*
(1. National Defense Key Discipline Laboratory of Aerospace Manufacturing Process Digitization, Shenyang Aerospace University,
Shenyang 110136, China)
(2. Xi’an Thermal Power Research Institute Co., Ltd, Xi’an 710054, China)
(3. Key Lab for Anisotropy and Texture of Materials, Ministry of Education, Northeastern University, Shenyang 110819, China)

Abstract: Based on the precise control of the microstructure of the typical aerospace structural material GH4169 alloy, the comprehensive
properties of the alloy were optimized. In this study, a variety of energy fields were applied to GH4169 alloy, and transmission electron
microscope/scanning electron microscope were used to characterize the microstructure of the alloy, so as to explore the evolution law and
action mechanism of microstructure under the action of multi-field coupling. The results show that, compared with the conventional
temperature field/stress field, a large number of granular ¢ phases are precipitated in the grain boundaries of GH4169 alloy under the
coupling action of temperature field/stress field/pulse current energy field, and the size of y” phase in the grain increases. The reason is that
the introduction of pulse energy field significantly enhances the dislocation motion and the diffusion ability of atoms, which is conducive
to the growth of precipitated phase.

Key words: GH4169 alloy; multi-field coupling; microstructure; mechanical property
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