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Table 1 Chemical compositions of aluminum alloy (@/%)
Zn Mg Cu Zr Sr Al
11.54 3.51 2.26 0.24 0.0025 Bal.
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Fig.1 Microstructures of Al Alloys with different heat treatments:
(a) pre-recovery-annealing+solid-solution+T652 and
(b) solid-solution+T652
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Fig.2 XRD patterns (a, c) and FWHM (b, d) of Al alloys after different heat treatments: (a, b) pre-recovery-annealing and

solid-solution+T652; (c, d) solid-solution+T652
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Fig.3 Integral breadth analysis to calculate average crystallite
size and lattice strain from XRD data: (a) pre-recovery-
annealing+ solid solution+T652 and (b) solid solution+
T652
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Table 2 Microstructural and mechanical features calculated from XRD data

Average grain size of coherent
Heat treatment

Lattice strain/

Dislocation density, Dislocations strengthening,

diffraction region, d/nm <10 % pIx10% m 0,/MPa
Pre-recovery-annealing+
solid-solution+T652 78.08 8.53 1.323033 62.81
Solid-solution+T652 126.72 11.9 1.138404 58.27
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Fig.4 EBSD microstructure of aluminum alloys after different heat treatments: (a) pre-recovery-annealing+ solid-solution+T652
and (b) solid-solution+T652
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Table 3 Average values of grain size, percentage and average values of high-angle and low-angle grain boundaries from EBSD

Heat treatment = 17157 =157
L/um 9/(‘) LLAGB/um 1—f HLAGB/(C) LHAGB/um f QHAGB/(C)
Pre-recovery-annealing+ 432 10.94 0.77 079 3.2 14.42 0207 40.96
solid-solution+T652
Solid-solution+T652 10.19 22.85 0.31 0.55 5.55 14.35 0.453 43.76
k4 TRALETEEHNRFTBUSRAAISMIERL
Table 4 Dislocation strengthening and grain-boundaries strengthening of aluminum alloy
Heat treatment O'p+0'|_AGB/Mpa oLace/ MPa onuace/ MPa O'/)+O'|_AGB+U'HAGB/MP3
Pre-recovery-annealing+solid-solution+T652 84.10 55.92 8.75 92.85
Solid-solution +T652 70.86 40.32 8.44 79.29
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Table 5

Electrical conductivity. hardness. yield strength. tensile strength and elongation after different treatments

Heat treatment

Hardness, HV/MPa Yield strength/MPa Tensile strength/MPa Elongation/% Electrical conductivity/%IACS
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Fig.5 Inter-granular corrosion morphologies of experimental
alloy: (a) pre-recovery-anneal+solid-solution+T652
and (b) solid-solution +T652
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Effect of Pre-Recovery on Microstructure and Properties of
Al-11.5Zn-3.5Mg-2.3Cu-0.24Zr-0.0025Sr Aluminum Alloy
Extrusion Subjected to Solid Solution-T652 Treatment

Xu Xiaojing, Jiang Wei, Deng Ping’an, Zhang Xiangli, Tan Cheng, Sun Liangsheng, Fan Yazhou
(Jiangsu University, Zhenjiang 212013, China)

Abstract: Effect of pre-recovery solid solution-T652 treatment and solid solution-T652 treatment on microstructure and properties of
Al-11.5Zn-3.5Mg-2.3Cu-0.24Zr-0.0025Sr aluminum alloy extrusion were studied by micro-hardness tester and electrical conductivity test,
tensile test, intergranular and exfoliation corrosion experiment, scanning electron microscope (SEM) and electron back-scattered
diffraction (EBSD). The results show that pre-recovery-annealing treatment can restrain recrystallization effectively, refine the grain size,
reduce the average angle of grain boundaries, and increase the percentage of low angle grain boundaries significantly.
Pre-recovery-annealing can improve the yield strength and the corrosion resistance performance, and maintain the same tensile strength.
The increase of the yield strength is attributed to dislocation strengthening and low angel grain boundaries strengthening.

Key words: pre-recovery-annealing; extrusion; tensile properties; corrosion performance
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