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Fig. 1 OM((a), (c), (e)) and SEM((b), (d), (f)) images of specimens cooled with different rates(RD: Rolling direction, ND: Normal
direction): (a), (b) 1720 ‘C/min; (c), (d) 160 ‘C/min; (e), (f) 30 C/min
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Fig. 2 STEM-HAADF images of grain boundary region of
specimens cooled at different rates: (a) 1720 ‘C/min; (b)
160 C/min; (¢) 30 ‘C/min
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Fig. 3 Effect of cooling rate on size(a) and spacing(b) of

second phase at grain boundary and width of precipitate free

zone(c)
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Fig. 5 Slow strain rate test curves of specimens cooled at

different rates in air(a) and 3.5%NaCl solution(b)

Table 1 Slow strain rate test results of specimens cooled at different rates

Cooling rate/ Ultimate tensile strength/MPa Elongation/%
(‘C-min") Air NaCl solution AyY Air NaCl solution Ag"
1720 360.2+1.2 354.7+0.7 1.5 13.9+0.1 13.5+0.1 2.9
160 353.3+0.6 344.1+1.8 2.6 14.7+0.1 14.4+0.1 2.0
30 275.6£3.6 267.8+1.9 2.8 15.1£0.2 14.6+0.2 33

1) 4y =(Strength in air—Strength in NaCl solution)/Strength in air X 100%

Ag =(Elongation in air—Elongation in NaCl solution)/Elongation in air X 100%
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Fig. 7 SEM images of fracture surfaces tested in  3.5%

NaCl solution of specimens cooled at different rates: (a)

1720 C/min; (b) 160 C/min; (¢) 30 ‘C/min
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Effect of cooling rate on microstructure and stress corrosion
cracking susceptibility of 7020 aluminium alloy

LIU Wen-jun', LIAO Wen-bo®, GUO Chen’, LIU Sheng-dan®, ZHANG Shi-jia'

(1. Hunan Testing Institute of Product and Commodity Supervision, Changsha 410007 China;
2. Hunan Special Equipment Inspection and Testing Research Institute, Changsha 410117 China;
3. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The effects of cooling rate decreasing from 1720 ‘C/min to 30 ‘C/min through 350—100 C on microstructure
and susceptibility to stress corrosion cracking (SCC) of 7020 aluminium alloy were investigated by slow strain rate test,
optical microscopy, scanning electron microscopy and scanning transmission electron microscopy. The results show that
the strength and elongation of specimens tested in NaCl solution are lower than that tested in air, the strength decrement
tends to increase with the decrease of cooling rate, while the elongation decrement tends to decrease first and then
increase. SCC susceptibility increases with the decrease of cooling rate as a lower cooling rate results in a larger /ssgr.
The reason was discussed according to the change of the size, spacing, chemical compositions of second phase at grain
boundaries and width and chemical compositions of precipitates free zones adjacent to grain boundaries caused by the
decrease of cooling rate.
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