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Table 1 Chemical composition of 2050 aluminum alloy
ZHAN ZE20Fh 1 Al-Cu & S 5LHIRAEA R T F L (mass fraction, %)
IR AR AR TEANRLA R RE, R I AR N AR AE W FL 1 7 Li Cu Mn Mg Ag
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Fig. 1 Selection position of Hs, Hu, Hc specimens and geometric dimensions of creep specimens in 2050 aluminum alloy

thick plate
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Fig. 2 Schematic diagram of heat treatment and test conditions in experiment
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Fig. 3 Misorientation maps and difference histogram of grain boundary orientation angle of Hs, Hu and Hc after quench:
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Fig. 4 Deformation curves of 24 h creep of Hs, Hu, He
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Fig. 8 TEM images and SAED images of precipitated phases of Hs, Hu, Hc creep aging for 3 h: (a) Hs; (b) Hu; (c) He
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Fig. 9 Schematic diagram of evolution of dislocation structure and 7' phase precipitation in Hs, Hu, and Hc matrix
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Effect of inhomogeneous characteristic structure on
creep aging forming in Al-Cu-Li alloy thick plates

ZHANG Jin"?, ZHENG Chang-jun', CHEN Ming-an">

(1. Research Institute of Light Alloy, Central South University, Changsha 410083, China;
2. State Key Laboratory of High Performance and Complex Manufacturing,
Central South University, Changsha 410083, China)

Abstract: The effect of inhomogeneous structure on creep aging process of Al-Cu-Li alloy thick plate was studied
by uniaxial constant stress creep test, electron backscatter diffraction (EBSD) and transmission electron
microscope (TEM) techniques. The results show that the difference of the thick-direction inhomogeneous
structures exhibits obvious different creep deformation behavior, and the characteristic structure near the center
layer has a higher creep and a faster initial creep rate. There is no definite correlation between the grain size of the
characteristic structure of the thick plate and the creep deformation, and the dislocation movement is the main
factor affecting the creep. The grain size changes slightly before and after creep aging, but the proportion of small-
angle grain boundaries increases to a varying degree after creep aging. In addition, the different characteristic
microstructures of the thick plate could affect the precipitation behavior of the strengthening phase T during the
creep aging process. The characteristic structure near the center layer forms more dislocation entanglements during
the creep process, which promotes a large number of precipitation and dense distribution of 7 phase.

Key words: Al-Cu-Li alloy; thick plate; creep aging forming; microstructure

Foundation item: Projects(2017YFB0306301, 2020YFA0711104) supported by the National Key Research and
Development Program of China

Received date: 2021-02-25; Accepted date: 2022-04-20

Corresponding author: ZHANG Jin; Tel: +86-731-88876913; E-mail: zhangjinlari@csu.edu.cn

(miE  FIBLD)



