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Fig. 1 EBSD images of 7A04 aluminum alloy
extruded at different temperatures: (a) 390 C; (b)

| 410 °C; (c) 430 'C; (d) 470 'C; () 500 C
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e BT IR 2 IR G R, B A A R R T
FolD, B AUUR ZE IR, A S SN T HLAE

B2 7A04 BR5 G ANFNR L R 1 TEM 12
Fig. 2 TEM images of 7A04 aluminum alloy extruded at
different temperatures: (a) 390 C; (b) 430 C; (c) 470 'C
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Fig. 3 Aging microstructures of 7A04 aluminum alloy bars extruded at different temperatures: (a), (d) 390 C; (b), (¢) 410 C; (c),
(f) 430 C; (g), (j) 450 C; (h), (k) 470 C; (i), (1) 500 C; (a), (b), (¢), (g), (h), (i) Cross section; (d), (e), (f), (), (k), (1) Longitudinal

section

Average grain size/um

3.4

380 400 420 440 460 480 500
Extrusion temperature/‘C

El 4 7A04 BEGEANFRNR S 5L 5 N R A AR 1~ 1)
fihr ST
Fig. 4 Effect of extrusion temperature on average grain size

of cross section of 7A04 aluminum alloy bars after aging
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Fig. 5 Relationship between strength of aged 7A04 aluminum

alloy extrusion bars and extrusion temperature
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Fig. 6 Orientation distribution function (ODF) of aged 7A04 aluminum alloy extruded at different temperatures: (a) 390 C;

(b) 430 C; (c) 470 °C
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Fig. 7 Effect of extrusion temperature on yield ratio (R »/Ryn)

and elongation of 7A04 aluminum alloy bars after aging
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Effects of extrusion temperature on dynamic recrystallization,
aging microstructure and mechanical properties of Al-Zn-Mg-Cu alloy

XUE Jie, WANG You-wei, ZHANG Zhi-hao, XIE Jian-xin

(Key Laboratory for Advanced Materials Processing, Ministry of Education,
Institute for Advanced Materials and Technology, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The effects of extrusion temperature on the microstructure, texture and mechanical properties of
Al-Zn-Mg-Cu alloy were investigated. The results show that, when extrusion temperature increases from 390 C to
500 C, the extent of dynamic recrystallization of the extruded bar increases from 2.4% to 41.3%, and the dynamically
recrystallized grain size also increases gradually. After solid solution and aging treatments, the grain size of the extruded
bars increases initially and then decreases with the increase of extrusion temperature, and the grain size reaches the
maximum at 430 ‘C. Meanwhile, the strength and elongation of the aged bars also increase firstly and then decrease.
The tensile strength, yield strength and elongation of the aged bar extruded at 430 C are relatively high of about 678.1
MPa. 618.3 MPa and 9.2%, respectively. The aged bar with larger grain size has higher strength than the one with
smaller grain size, which is ascribed to existence of both the stronger Copper textures ({112}(111)) and S type textures
({123}(634)) in the bars with larger grain size.

Key words: Al-Zn-Mg-Cu alloy; extrusion temperature; grain size; mechanical property; texture
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