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Table 1
fraction, %)

Chemical composition of 7B52 alloy (mass

Zn Mg Cu Mn
6.7-7.5 2.3-32 0.01-0.50 0.2-0.7
Cr Ti Zr Al

0.1-0.2 0.03-0.10 0.05-0.15 Bal.
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Fig. 1 Schematic diagram of samples for Charpy tests: (a)

Series A; (b) Series B
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Fig. 2 SEM images of 7B52 alloy after solution-treated under different conditions: (a) Rolled; (b), (f) 465 °C, 1 h; (¢), (g) 470 C, 1

h; (d), (h) 475 °C, 1 h; (¢) 480 C, 1 h
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Table 2

fraction, %)

EDX results of second phase particles (mole

Point Mg Al Si Cr Mn Fe Ni Cu Zn

A 17286234 0 0 0 0 0 1.38 19.01
B 1.05 78.65 2.15 0.71 4.82 9.9 0.52 0.86 1.36
C 260 82.14 0 01.38 469 593 198 128 0
D 1558206 0 157 526 6.62 146 149 0
E 061 75.12 279 0.76 5.17 12.4 0.52 1.17 1.46
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fraction, %)

EDX results of second phase particles (mole

Point Mg Al Si Cr Mn Fe Ni Cu Zn
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Fig. 3 EBSD images of 7B52 alloy after solution-treated
under different temperature: (a) 475 ‘C, 1 h; (b) 480 C, 1 h
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Fig. 4 SEM images of 7B52 alloy after solution-treated under different conditions: (a), (¢) 475 “C, 0.5 h; (b), (f) 475 C, 1 h; (¢)
475 °C, 1.5h;(d)475C,2h
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Fig. 5 Tensile properties of peak aged 7B52 aluminum alloy solution-treated under different conditions: (a) Solution-treated at
460 °C, 465 °C, 470 °C, 475 “C, 480 °C for 1 h; (b) Solution-treated at 475 ‘C for 0.5-2 h
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Table 4 Results of Charpy tests of 7B52 alloy

Sample No. Impact absorbed energy/J
L-A 4.1
L-B 10.6
T-A 4.2
T-B 8.6

Bl 6 7B52 f e ANIm] [l AL B W B

Fig. 6 Fracture surfaces of 7B52 alloy solution-treated under
different conditions: (a) 465 ‘C, 1 h; (b) 475 °C, 1 h; (c) 480 C,
lh
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Fig. 7 Fracture surfaces of Charpy test samples: (a) L-A; (b) T-A; (¢) L-B; (d) T-B
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Fig. 8 Crack propagation model of 7B52 alloy solution-treated under different treatment temperatures: (a) Lower temperature; (b)

Optimize temperature; (c) Higher temperature
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Effect of solution treatment on mechanical properties and
fracture behavior of 7B52 aluminum alloy plate

ZHU Guo-chuan', XIONG Bai-qing', TONG You-zhi’, ZHANG Yon-gan',
HUANG Shu-hui', LI Zhi-hui', LI Xi-wu', LI Ming-yuan'

(1. State Key Laboratory of Nonferrous Metals and Processes,
General Research Institute for Nonferrous Metals, Beijing 100088, China;
2. Northeast Light Alloy Co. Td, Harbin 150060, China)

Abstract: The effect of solution treatment on mechanical properties and fracture behavior of 7B52 aluminum alloy plate
were investigated in this work. The mechanical properties were investigated by tensile test and Charpy impact test, while
scanning electron microscopy (SEM) and Electron Back-Scattering Diffraction (EBSD) were used to characterize average
grain sizes and fraction of recrystallized grain. The results show that the degree of solid solution and recrystallization
increase with the solution temperature increases. When the temperature exceeds 480 “C, the mechanical properties of
7B52 alloy is weakened. When the solution treatment at 475 “C and the time exceeds 1 h, the microstructure changes very
little with the time prolonges. The fracture mechanism of 7B52 aluminum alloy is transgranular fracture and intergranular
fracture coexist mixed fracture, and recrystallized grain boundary is the inter-granular crack behavior propagation path,
and the transgranular fracture behavior is significantly affected by Fe/Mn rich undissolved second phase.

Key words: 7B52 aluminum alloy plate; solution treatment; mechanical property; fracture behavior
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