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Fig.1 Microstructures of GH4720Li alloys with different coarse grain ratios: (a) 0%, (b) 5%, (c) 15%, (d) 25%, (e) 50%, and (f) 100%
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Fig.2 Microstructures of fine grain in GH4720Li alloy: (a) grains, (b) primary phase, and (c) secondary y’ phase
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Fig.7 High-temperature tensile fracture morphologies of GH4720Li alloy with different coarse and fine grain ratios: (a-d) fine grain structure,
(e-h) 25% mixed grain microstructure, and (i-1) 50% mixed grain microstructure
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Fig.8 Grain orientation distribution of GH4720Li alloy before and after high-temperature tensile deformation: (a, d) fine crystal structure,

(b, e) 25% mixed grain microstructure, and (¢, f) 50% mixed grain microstructure
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Fig.9 Grain boundary distribution (a-c) and content (d-f) of GH4720Li alloy after high-temperature tensile deformation: (a, d) fine grain

structure, (b, ) 25% mixed grain microstructure, and (c, f) 50% mixed grain microstructure
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Influence Rule of Mixed Grain Microstructure on High-Temperature Tensile Properties
of GH4720Li Alloy

Wang Yibo', Zhao Zhanglong', Wang Tao”, Feng Kaikai’, Wan Zhipengz, Wei Kang?, Tian Yun'
(1. School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China)
(2. Science and Technology on Advanced High Temperature Structural Materials Laboratory, Beijing Institute of Aeronautical Materials, AECC,
Beijing 100095, China)
(3. Engine Development Department, AECC Hunan Aviation Powerplant Research Institute, Zhuzhou 412002, China)

Abstract: Mixed grain microstructures of GH4720Li superalloy with different coarse and fine grain ratios were prepared by forging deformation.
The high-temperature tensile properties of different mixed grain microstructures at 650 °C were tested. The quantitative relationship between
high-temperature tensile strength and mixed grain microstructures was established, and the influence vole of mixed grain structures on
high-temperature tensile properties was revealed. The results show that the primary y’ phase distribution directly affects the evolution of the mixed
grain structures during the high-temperature forging process of coarse crystal GH4720Li alloy. The more uneven the primary y’ phase distribution,
the easier it is to form the mixed grain microstructure after the deformation of the coarse grain structures. During the 650 °C tensile process, the
coarse grain size and volume fraction in the mixed grain microstructures significantly affect the tensile properties. With the increase in the coarse
grain size and volume fraction, the high-temperature tensile strength of the alloy decreases slowly and then rapidly, while the plasticity decreases
rapidly. The tensile strength shows a Hall-Petch quantization relationship with the equivalent grain size. But the effect of coarse grain size on the
equivalent grain size is higher than that of fine grain size. The RD//<111> oriented grains are formed in the microstructure during high-temperature
tensile deformation. The smaller the difference in the ratio of coarse and fine grains in the mixed grain microstructure, the fewer the RD//<111>
oriented grains are formed, the greater the dislocation slip obstruction, and the worse the high-temperature tensile property of the mixed grain
microstructure.

Key words: GH4720L4i; high-temperature tensile properties; mixed grain; microstructure
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