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Table 1 Chemical composition of 7NO1 aluminum alloy

(mass fraction, %)

Zn Mg Mn Cr Zr
4.48 1.55 0.29 0.23 0.18
Fe Cu Ti Si Al
0.13 0.11 0.05 0.05 Bal.
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Fig. 1 Thermal cycle curve to simulate heat straightening
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Table 2 Heat straightening parameter of 7NO1-T5 alloy
samples
Sa;l(;))lles Tempf:crature/ Heatt:::lztsment Time/s
BM - - -
WQl 350 1 120
wQ2 350 2 120
wQ3 350 3 120

5 N AR 3 R HH IR S (Slow strain rate test, SSRT)
Z | HB 7235—95 krifEik 4T, I 7 %2 77 A
WDML-5 4 SSRT i Ze ML AT 5%, ke R 2
PR A 7 i A M 3.5% NaCl+10 mL/L
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Fig. 2 Dimensions of slow strain rate test (SSRT) samples
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Fig. 3 Morphologies of grain boundary precipitations of 7NO1-T5 aluminum alloy with different heat straightening numbers:
(a) BM; (b) WQI; (c) WQ2; (d) WQ3; (e) GP zone; (f) Higher magnification of (e)
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Fig. 4 SSRT curves of 7N0O1-T5 alloy in 3.5%+10 mL/L H,0, solution with different heat straightening number: (a) BM; (b) WQI;
(c) WQ2; (d) WQ3
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Table 3  Effect of heat straightening number on stress

corrosion cracking of 7NO1-T5 aluminum alloy

Sample No. Medium o/MPa 0/% Isspt
Air 447 17.8

BM 0.001
NaCl 454 16.0
Air 476 19.2

wQl1 0.039
NaCl 463 17.7
Air 470 17.7

wQ2 0.050
NaCl 446 17.6
Air 476 16.8

wQ3 0.074
NaCl 443 16.3
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Table 4  Variation of solute elements of samples after

different heat treatments

Contents of different

Sample ) Variation
Nop Element locations, w/% amount
. Grain boundary ~ Matrix &, w/%
/n 6.13 5.69 0.44
Mg 1.70 1.37 0.33
BM
Cu 1.92 1.69 0.23
Al 90.25 91.25 -
Zn 6.95 6.24 0.71
Mg 1.97 1.47 0.50
wQl
Cu 2.06 1.81 0.25
Al 89.02 90.48 -
Zn 7.41 6.37 1.04
Mg 2.23 1.54 0.69
wQ2
Cu 2.11 1.87 0.24
Al 88.25 90.22 -
/n 7.56 6.35 1.21
Mg 2.46 1.57 0.89
WQ3
Cu 2.13 1.85 0.28
Al 87.85 90.23 -
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Fig.5 Schematic diagram of corrosion mechanism: (a) Before corrosion; (b) After corrosion
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Fig. 6 Schematic diagram of precipitation evolution for samples under different heat straightening number: (a) BM; (b) WQI; (¢)
WwQ2; (d) WQ3
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Fig. 7 Schematic diagram of actual cooling curve and

approximate step curvel?”*%
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isothermal holding time at a certain temperature?®® *%
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Effect of times in heat straightening on
stress corrosion cracking of 7N01 aluminum alloy

LI Shuai', DONG Hong-gang?, WANG Xing-xing', LIU Zhong-ying', ZHAO Jun-jie'

(1. School of Mechanical Engineering, North China University of Water Resources and Electric Power,
Zhengzhou 450045, China;
2. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Stress corrosion cracking behavior of 7N01-T5 aluminum alloy was investigated using slow strain rate test
(SSRT) and transmission electron microscope (TEM). The results show that the stress corrosion cracking susceptibility
increases with increasing the times in heat straightening. The main reason lies in the transformation of intergranular
precipitation and the diffusion of solute elements Zn and Mg from matrix to grain boundary. The effective time of
non-equilibrium segregation of solute elements Zn and Mg during three times of heat straightening is less than the critical
time, f., according to the theory of non-equilibrium segregation. Consequently, the contents of solute elements Zn and Mg
at grain boundaries gradually increase with increasing the times in heat straightening, which leads to an increase in
corrosion potential difference between the grain boundary and its surrounding substrate, thus results in the increase of
stress corrosion cracking susceptibility of 7NO1-T5 aluminum alloy.

Key words: slow strain rate test; heat straightening; stress corrosion cracking; non-equilibrium segregation; aluminum

alloy
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