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Fig.1 Optical micrographs of 2397-T87 alloy plate: (a) triplanar optical micrograph; (b)near plate surface; (c) T/4; (d) T/2
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Fig.2 Distribution of the second-phase particles: (a) near plate surface, (b) T/4, and (c) T/2
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Fig.3 TEM micrographs and the corresponding SAED patterns of 2397 alloy: (a) the dark field

image from <112>,; (b) the dark field

image from <001>,, and (c) the bright field image of intergranular precipitate
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Fig.4 Textures of 2397-T87 alloy plate in different layers
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Fig.5 Textures volume fractions of 2397-T87 alloy plate in

different layers
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Fig.6 Tensile properties of 2397-T87 alloy plate in different

layers: (a) L orientation and (b) LT orientation
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F 1 2397-T87 A& T/2 A E MBI &E
Table 1 Tensile properties of 2397-T87 alloy at T/2 layer

Specimen

orientation on/MPa 00.2/MPa ol% E/GPa
L 472 421 9.5 70
LT 462 410 6.5 69
ST 444 381 5.0 68

%2 2397-T87 &% T2 M FERN R4
Table 2 Fracture toughnesses (Kc) of 2397-T87 alloy plate at
T/2 layer (MPa m'?)

Direction 1# 2# 3t Average value
L-T 44.9 45.3 45.2 45.1
T-L 40.7 40.5 40.2 40.5
S-L 33.7 34.2 33.8 33.9
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Fig.7 Fractographies of K,c specimens for 2397-T87 alloy at different orientation: (a) L-T orientation, (b) T-L orientation, and (c) S-L

orientation
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Microstructure, Tensile Property and Fracture Toughness of 2397 Al-Li Alloy

Fan Chunping *, Zheng Zigiao, Jia Min', Zhong Jifa', Cheng Bin®, Li Hongping?, Wu Qiuping?
(1. The Key Laboratory of Nonferrous Metal Materials Science and Engineering of Ministry of Education,
Central South University, Changsha 410083, China)

(2. Shanghai Aircraft Design and Research Institute, Shanghai 200232, China)

Abstract: The microstructure, tensile property and fracture toughness of 2397-T87 Al-Li alloy plate were investigated by optical
microscopy, scanning electron microscopy, transmission electron microscopy, X-ray diffraction, tensile and plane-strain fracture toughness
tests. The results show that a pronounced texture variation through the plate thickness is found. Near the surface, Goss texture is
dominating. While in the center of the plate, typical g fiber texture and a scattering of cube texture are observed. And the subsurface layer
exhibits a very weak texture. From the center to the subsurface, the fraction of g fiber texture and cube texture decreases; in contrast, the
fraction of shear type texture reaches the maximum in subsurface layer. The tensile properties in different layers along the thickness
direction are inhomogeneous. The strength near the surface is lower than that in the center. And the through-thickness strength properties
variation in the rolling direction is more remarkable than that in the long transverse direction. In the same thickness layer, the fracture
toughness and the strength are anisotropic. The strength in the rolling direction is higher than that in the long transverse direction and the
short transverse direction, and the strength in the short transverse direction is the lowest. The fracture toughness in L-T orientation is the
highest, followed by that in T-L orientation, and the fracture toughness in S-L orientation is the lowest.

Key words: 2397 Al-Li alloy; texture; tensile property; fracture toughness

Corresponding author: Zheng Zigiao, Ph. D., Professor, School of Materials Science and Engineering, Central South University, Changsha
410083, P. R. China, Tel: 0086-731-88830270, E-mail: s-maloy@mail.csu.edu.cn



