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Inhomogeneity of texture, tensile property and
fracture toughness of 7050 aluminum alloy thick plate

ZHANG Xin-ming, HAN Nian-mei, LIU Sheng-dan, SONG Feng-xuan, ZENG Rui-lin, HUANG Le-yu

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The texture distribution, tensile property and fracture toughness of 7050 aluminum alloy thick plate were
investigated by optical microscopy, scanning electron microscopy, transmission electron microscopy, X-ray
diffractometry, tensile and toughness tests. The results show that the microstructure texture tensile property and fracture
toughness are inhomogeneous in different layers along the thickness direction. At the same thickness, the tensile property
and fracture toughness show appreciable anisotropy. From the surface to the center, the average sizes of the coarse second
phase particles and recrystallization grains increase. Near the surface of the plate typical shear textures {111}(110) and
cube textures {001}(100) are observed, while the center of the plate shows typical f fiber texture with a scattering of cube
texture. The quarter layer of the plate seems to serve as a transition layer. From the surface to the center, the strength is
inhomogeneous in the rolling direction and long transverse direction. The strength in the center is smaller than that on the
surface of the plate. The strength and fracture toughness show appreciable anisotropy at the same thickness. The strength
in the rolling direction is higher than that in the long transverse direction and the short transverse direction, and the
fracture toughness in the L-T orientation is higher than that in the T-L and S-L orientations at the same thickness. The
fracture mode in the L-T orientation is trangranular fracture, and in the S-L orientation the fracture mode is intergranular
fracture. In the T-L orientation, the fracture mode is a mixed fracture, the fraction of the trangranular fracture is lower
than that in the L-T orientation, and the fraction of the intergranular fracture is lower than that in the S-L orientation.
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Fig.1 Optical micrographs of 7050 aluminum alloy plate:
(a) Near plate surface; (b) At quarter layer of plane; (c) At

center of plane
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Matrix correction: ZAF ; Matrix correction: ZAF
Element  w/% x/% = Element w/% x/%
Mg 17.49 24.41 Al 58.69 76.21
Al 43.59 54.81 Fe 13.33 8.36
Cu 38.91 20.78 Cu 27.98 15.43

Matrix correction: ZAF
Element w/%% x/%
Mg  41.61 42.00
Al 5.52 5.02
Si 37.12 32.44




