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Fig.1 Calculation of precipitated phase in GH4720Li superalloy
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Fig.2 Morphologies of y' phase of GH4720L.i super alloy after solution treatment at different temperatures: (a, f) 1080 C, (b, g) 1100 C,

(c, h) 1120 °C, (d, i) 1140 °C, and (e, j) 1180 C
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Fig.3 Microstructures of GH4720Li superalloy after solution treatment at different temperatures: (a) 1080 C, (b) 1100 C, (c) 1120 C,
(d) 1140 C, and (f) 1180 'C
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Fig.4 Effect of solution temperature on grain size and volume fraction of y' phase: (a) grain size and volume fraction of primary y' phase;

(b) extreme distribution of grain size
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Table 2 Cycle number and states of each sample when the

failure experiment is interrupted

Temperature/C Cycle number State
1080 50000 Unbroken
1100 50000 Unbroken
1120 50000 Unbroken
1140 50000 Unbroken
1180 12 Broken
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Fig.6 IPFs of the fatigue samples after solution treatment at different temperatures: (a) 1080 C, (b) 1100 C, (c) 1120 C, (d) 1140 C,

and (f) 1180 'C
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Fig.7 EBSD images of fatigue samples after solution treatment at different temperatures: (a, f) 1080 C, (b, g) 1100 ‘C, (c, h) 1120 C,

(d, i) 1140 °C, and (e, j) 1180 C
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Fig.8 TEM images of the fatigue samples after heat treatment at different subsolid solution temperatures: (a, b) 1080 C, (c, d) 1100 ‘C,

(e, f) 1120 C, and (g, h) 1140 'C
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Fig.9 TEM images of the fatigue sample after heat treatment at 1180 “C: (a) the slip bands across each other and (b) the slip bands pass

through the grain boundary
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Effect of Precipitates Characteristics on Fatigue Properties of GH4720L.i Alloy

Song Keyang, Li Yusheng, Sun Yue, Shi Chenyi, Niu Wenlong, Zhang Maicang
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Series experiments were conducted under different fatigue load conditions for different solution annealing treated GH4720L.i
alloys. The results show that when the solution temperature is between 1080 and 1120 <C, the volume fraction of primary »' phase in the
alloy is high, the size of the near spherical tertiary y' phase gradually grows, and the grain structure is fine and uniform. The dislocation
slip mainly cuts and bypasses the spherical y’ phase and results in a small slip band, indicating that the y’ precipitates can effectively hinder
the expansion of the slip band and the alloy has good fatigue performance. When the solution temperature increases to 1140 <C, the
primary y’ phase dissolves unevenly, inducing the obvious mixed grain structures, and the morphology of tertiary y' phase is gradually
transformed into square shape. The size of parallel slip bands increases obviously, a large amount of internal deformation occurs, and the
fatigue resistance of the material decreases. When the solution temperature exceeds the y’ phase transformation temperature, such as
1180 T, the y' phase completely dissolves, and results in the coarse grain structure. The slip bands cross each other and pass through the
grain boundary, which seriously reduces the fatigue resistance of the alloy.
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