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Table 1 Chemical composition of 7050 aluminum alloy

(mass fraction,%)

Zn Mg Cu Si
5.7-6.7 1.9-2.6 2.0-2.6 <0.12
Fe Cr Mn Al
<0.15 <0.04 <0.1 Bal.
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Fig.1 7A85 aluminum forging with nonuniform microstructure
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Fig. 2 EBSD diagram of 7050 aluminum forging at different deformation temperatures: (a) Surface, 150 C; (b) Core, 150 C;
(¢) Surface, 200 C; (d) Core, 200 C; (e) Surface, 300 C; (f) Core, 300 ‘C
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Fig. 3 Misorientation angle distributions of 7050 aluminum forging at different deformation temperatures: (a) Surface, 150 C,

fiages=16.3%; (b) Core, 150 C, fiage=15.7%; (c) Surface, 200 C, f;sg=19.3%; (d) Core, 200 C, fiages=22.4%; (¢) Surface,

300 QC,fLAGBS:13.6%; (f) Core, 300 uC,f]‘_AGBS=15.9%
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Fig. 4 TEM images of core layer of 7050

aluminum forging at different deformation
temperatures: (a) 150 C; (b) 200 C;
(c) 300 C
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Fig. 5 EBSD images of 7050 aluminum forging after solution treatment: (a) Surface, 150 ‘C; (b) Core, 150 C; (c) Surface, 200 C;
(d) Core, 200 °C; (e) Surface, 300 C; (f) Core, 300 'C
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Fig. 6 Misorientation angle distributions of 7050 aluminum forging after solution treatment: (a) Surface, 150 C, fjagp=2.4%;
(b) Core, 150 C, fiages=1.2%; (c) Surface, 200 C, f; sgs=2.3%; (d) Core, 200 C, fi ags=1.5%; (e) Surface, 300 C, fi ag=7.4%;
(f) Core, 300 C, frags=3-8%
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Table 2 Grain size statistics

Tempcerature/ Location Grain size Average grain size
C 6 7 8 9 10 11
Layer 6 16.5 29.1 29.1 14.2 3.7 8
130 Centre 3.8 15.6 243 29.1 19.3 6.7 8
Layer 6.3 194 33.7 22.6 12.2 4.4 8
200 Centre 4.5 17.2 27.4 304 16.6 3.6 8
250 Layer 0.5 43 17.6 20.6 2.4 21.1 9
Centre 1 2.6 12.6 20 23.7 22.4 9
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Table 3 Homogeneity K at different deformation temperatures
K
Temperature/'C
Layer Centre
150 1.774 2.129
200 1.695 1.692
250 3.061 2.884
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Novel method of microstructure homogeneity regulation of
high strength aluminum forging

HU Jian-liang', WANG Huan', BO Hong?, WU Xiu-jiang', HUANG Shi-quan®, JIN Miao'

(1. School of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China;
2. School of Materials Science and Engineering, Yanshan University, Qinhuangdao 066004, China;
3. State Key Laboratory of High Perfermance Complex Manufacturing, Central South University,
Changsha 410083, China)

Abstract: In order to solve the problem of uneven surface structure in the center of large aluminum alloy aviation
structure parts under the traditional hot die forging process, the low temperature small deformation process was used to
control the microstructure uniformity of the forging. The effects of microstructure homogeneity regulation were
investigated by means of thermal/force simulation machine, electron backscatter diffraction and transmission electron
microscopy. The results show that with the increase of deformation temperature, the dynamic recovery of forging is
intensified and the content of small-angle grain boundary increases and then decline. The dislocation morphology of
aluminum forging changes from dislocation entanglement to dislocation cell, and gradually turns into subgrain. After the
small deformation process and solution treatment at a deformation temperature of 200 C and a deformation of 20%, the
surface grains of the forging are effectively refined. Finally, the novel method is obtained for the microstructure
homogeneity regulation of high strength aluminum forging.

Key words: small deformation process at low temperature; static recrystallization; dislocation morphology;

microstructure uniformity
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