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Fig.1  EBSD microstructure (a, d), grain size distribution (b, e) and grain boundary angle (c, f) of Al-10.78Zn-2.78Mg-2.59Cu-0.22Zr-0.047Sr 

alloy processed by different heat treatments: (a~c) solution and (b~f) prerecovery-solution 

�

� ���Al-10.78Zn-2.78Mg-2.59Cu-0.22Zr-0.047Sr����� 

	
��
����������� 

Table 1  Grain size and parameters of angle of grain boundary 

of Al-10.78Zn-2.78Mg-2.59Cu-0.22Zr-0.047Sr alloy 

processed by different heat treatments 
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Heat treatment 

L /µm θ/(°) f
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L
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H

θ /(°) 

Solution 7.30 21.45 0.588 5.52 0.412 44.19 

Prerecovery-solution 5.57 19.46 0.623 5.36 0.377 42.81 
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Fig.2  XRD patterns (a, c) and FWHM (b, d) of Al-10.78Zn-2.78Mg-2.59Cu-0.22Zr-0.047Sr alloy processed by different heat treatments: 

(a, b) solution and (c, d) prerecovery-solution 
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Table 2  Microstructural parameters calculated from 

XRD data 

Heat treatment 

Lattice micro 

strain, 

1/ 2

2

e  

Coherent 

domain size, 

d/nm 

Dislocation 

density, ρ/ 

×10

14

 m

-2

 

Solution 0 67.57 0 

Prerecovery-solution 1.65×10

-4

 118.51 0.168 
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Fig.4  Variation of hardness (a) and conductivity (b) with aging 

time of Al-10.78Zn-2.78Mg-2.59Cu-0.22Zr-0.047Sr alloy 

processed by different heat treatments 
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Table 3  Partial basic properties of alloy processed by different heat treatments 

Heat treatment Hardness, HV/MPa Conductivity/%IACS σ

0.2
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/MPa Elongation/% 
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Fig.5  Intergranular corrosion morphologies of alloy processed 

by different heat treatments: (a) solution-aging and (b) pre- 

recovery-solution-aging 
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Fig.6  Exfoliation corrosion morphologies of alloy processed by 

different heat treatments: (a) solution-aging and (b) pre- 

recovery-solution-aging 
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Table 4  Partial strengthening contribution of alloy processed 

by different heat treatments 
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Effects of Prerecovery on the Microstructure and Properties of 

Al-10.78Zn-2.78Mg-2.59Cu-0.22Zr-0.047Sr Aluminum Alloy 

 

Ding Qing, Xu Xiaojing, Zhang Jingyu, Xu Chi, Chen Yang, Wang Chengsong, Zhu Jinxin, Yang Fan 

(Jiangsu University, Zhenjiang 212013, China) 

 

Abstract: The effects of prerecovery (250 °C/24 h+300 °C/6 h+400 °C/6 h) on the microstructure and properties of Al-10.78Zn-2.78Mg- 

2.59Cu-0.22Zr-0.047Sr aluminum alloy were investigated by EBSD, XRD and test of hardness, conductivity, tension, intergranular 

corrosion and exfoliation corrosion. The results show that prerecovery treatment can refine grain size with average size declining from 7.30 

µm to 5.57 µm and increase the proportion of low angle grain boundary from 0.588 to 0.623. The effects of prerecovery on the hardness 

and conductivity of the alloy are small, but the strength of the alloy is obviously improved by the prerecovery. The yield strength of the 

alloy at peak aging (120 °C/48 h) processed by prerecovery is 633.2 MPa, which is increased by 35 MPa compared with that without 

prerecovery treatment. The intergranular corrosion and exfoliation corrosion of the alloy after prerecovery treatment are improved from 

rank 4 to rank 3 and rank EA to rank PB, respectively. 

Key words: Al-Zn-Mg-Cu aluminum alloy; prerecovery; solution; high/low angle grain boundaries; microstructure and properties 
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