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Table 2 The annealing schedule for 5xxx aluminum hot-rolled plate
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Fig.1 Microstructure of 5xxx aluminum alloy sheet at different
annealing temperatures (a) surface at 300°C for 2 h; (b)
center at 300 °C for 2 h; (c) surface at 400 °C for 2 h; (d)
center at 400 °C for 2 h; (e) surface at 500 °C for 2 h; (f)

center at 500 °C for 2 h.
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Fig.2 SEM of 5xxx aluminum alloy sheet at different annealing
temperatures (a) surface at 300°C for 2 h; (b) center at 300 °C for 2 h;
(c) surface at 400 °C for 2 h; (d) center at 400 °C for 2 h; (e) surface at

500 °C for 2 h; (f) center at 500 °C for 2 h.
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Fig. 3 EDS compositional analysis: (a) Point 1; (b) Point 2
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Fig.4 Area fraction of Fe- and Mn-rich phases in the 5xxx sheet at

different annealing temperatures
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Fig.5 IPFs and MDMs of EBSD for the surface of 5xxx series
aluminum alloy sheets at different annealing temperatures (a,
d) hot-rolled; (b, e) annealed at 350°C for 2h; (c, f) annealed
at 450°C for 2h
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d) hot-rolled; (b, e) annealed at 350°C for 2h; (c, f) annealed
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Fig.9 Property variations of hot-rolled 5xxx series aluminum alloy
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Fig.10 Fracture morphology of 5xxx series aluminum alloy sheets
under tensile testing at different annealing temperatures (a, d)
hot-rolled; (b, €) annealed at 350°C for 2h; (c, f) annealed at 450°C
for 2h
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Fig.11 Microstructures of hot-rolled 5xxx series aluminum alloy
annealed at 350°C with different holding times (a) surface,
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surface, 8h; (f) center, 8h
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Fig.12 SEM images of hot-rolled S5xxx series aluminum alloy

annealed at 350°C with different holding times(a) surface,
0.5h; (b) center, 0.5h; (c) surface, 2h; (d) center, 2h; (e)
surface, 8h; (f) center, 8h
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Fig.13 Area fraction of Fe-rich and Mn-rich phases in 5xxx series

aluminum alloy sheets at an annealing temperature of 350°C with

different holding times
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Fig.14 Property variations of hot-rolled 5xxx series aluminum alloy

sheets at different annealing holding times(a) hardness; (b) electrical

conductivity; (c) tensile propertie
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Fig.15 Tensile fracture morphology maps of hot-rolled 5xxx series

aluminum alloy sheets at an annealing temperature of 350°C with

different holding times (a, b) 0.5 h; (c,d) 8 h
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Differences in Recrystallization Behavior between the Surface and Center of a Hot-Rolled

Thick Plate of Sxxx Aluminum Alloy during Annealing
Fang Zhijie!, Wang Yujing', Mo Man!, Mei Lin!, Xu Lei?2, Xiao Zhengbing?
(1.School of Electronics Engineering, Guangxi University of Science and Technology,Guangxi 545006, China)
(2.School of Mechanical and Automotive Engineering, Guangxi University of Science and Technology, Guangxi 545006,China)
(3.Institute of Light Alloys, Central South University, Changsha 410083, China)

Abstract: A 5xxx series aluminum alloy hot-rolled thick plate with a final rolling temperature of 300 °C was used to systematically investigate the
effects of different annealing processes (300-500 °C, 0.5-8 h) on its microstructure, mechanical properties, and electrical conductivity. The results
show that increasing the annealing temperature significantly promotes recrystallization in the surface layer, while recrystallization in the center
proceeds more slowly. Due to the high dislocation density and sufficient dynamic recovery introduced during hot rolling, continuous
recrystallization via subgrain coalescence and growth dominates in the surface layer during annealing. In contrast, discontinuous recrystallization
prevails in the center owing to its lower stored energy and fewer nucleation sites. After annealing at 450 °C for 2 h, the recrystallization fraction
reaches 66.6 % at the surface but only 18.9% in the center. With increasing annealing temperature, hardness and strength decrease, while
elongation and electrical conductivity increase. Holding time has a relatively minor influence on mechanical properties, and 2 h is identified as the
optimal duration. This study clarifies the mechanism underlying the difference in recrystallization behavior between the surface and center of
hot-rolled thick plates during annealing, providing a theoretical basis for optimizing annealing processes.

Key words: Sxxx aluminum alloy; Hot rolling; Annealing; Recrystallization; Microstructure; Mechanical properties
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