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Abstract: The effect of the pre-aging temperature in retrogression and re-aging (RRA) treatment on
stress corrosion resistance of 7050 aluminum alloy was investigated by means of hardness tests, con-
ductivity tests, slow strain rate tensile (SSRT) tests, transmission electron microscopy (TEM) and
scanning electron microscopy (SEM). The results show that when the pre-aging temperature increa-
ses, the main intragranular precipitates in 7050 aluminum alloy transform from GP zones to -q/ phases
after RRA. The grain boundary precipitates become coarser and consequently the grain boundary be-
comes discontinuous, which leads to the reduction of sensitivity of stress corrosion. At the meantime,
the precipitate free zone (PFZ) becomes wider, whose width goes up to 140nm when pre-aging tem-
perature rises to 120°C, causing stress concentration and anode dissolution which are harmful to the
stress corrosion resistance of the alloy. When the pre-aging temperature is 80 C, as in under-aged con-
dition at the pre-aging stage of RRA, the alloy shows better stress corrosion resistance. The tensile
strength, elongation and stress corrosion index (Isspr) of the alloy are 473. 5MPa, 10. 67% and
0. 05824 with slow strain rate (10 °s™ ') and corrosion medium of 3. 5% NaCl solution.
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Fig. 1 Effects of pre-aging temperature on hardness and

conductivity of 7050 aluminum alloy
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Table 1 SSRT results of 7050 aluminum alloy aged by RRA
Pre-aging temperature/ C Medium Tensile strength/MPa Elongation/ % Stress corrosion index( IssgrT)
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Fig. 2 Stress-strain curves of 7050 aluminum alloy in SSRT

2.3 HLAME

3 R [A WU BOE E R RRA LB S 7050 45
A4 TEM A2 R gt 5. & 3Ca-1), (a-2) 7]
FISR RO B Ry 40 C IF L RRA S & 4 FE A 0 A A &
Fh GP X AL o M S A BT A O Ak
I3 . T BOEE T E ZE 80°C L i 3(b-1), (b-2) 1]
A G BRI AL AR R ML A A A A
ARG ™ 55, A7 A ) B A8 O, o AN 3 8, (EL )] [l i
JETE AL B S 1 A B, JE T UE AT R A (Precipitation
Free Zone, PFZ) JL-F-ANTI WL, 0 I 25038 B 4k 22 T+ 7
A 3Cc-1), Ce-2) A] 015 R R B > 120°C Iif, RRA
Ja A G R BR AL EE N A A R TR AR
80CH I £, GP X B JL-F ANl UL, &b 5tk Ak 28 % ™
AT AR K ELS o 2 i SR B T A A B 4
B, B 3Ce-2) AR R A PFZ S8 290 140nm,

U IBT2E (1 A (D RAE N X 70
3 ottt

3.1 WUMAR

X T Al-Zn-Mg-Cu Z @5 60 5 4 I s i 2%
JBEH 7 5 R T assss Gl 460 B 3 KO — GP X (GPI
A1 GPII [X)—x'# (MgZn,)—>n # (MgZn,) , #£ RRA
Ab 31 T KB BE A 4 AL P T T GP X A2 Sl A
o A LU B Bl AL GP IR AR i ) O pR AT —
SERERE M ARG B b A A PR A KL A i)
BEAE G B I AR AR B A SR AL .
BB BE» it A U AT R A B GP X AR T AR
T BUBT B3R B0 ' AR ol T AR 9 3R A BOR R T
AU GP X, DA < 0k F R 5 A R
SRR o AHTE i PN R A B A A L A
BT B R R . T 280 B E AR (40°C)
I 50 IR 28 B B 5 4B i AT H AR 2 O GPIXC L [T By



32 BT AR /2014 4F 5 1)

B3 AT FET SR B RRA AHS 7050 45464 TEM A2 ()40 C;3(b)80C;(c)120C; (DM ;(2) fFt
Fig. 3 TEM images of 7050 aluminum alloy aged by RRA at different pre-aging temperatures
(a)40°C ;(b)80C ;(c)120C ;(1)intragranular; (2)grain boundary
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Fig.4 SCC fracture morphology of 7050 aluminum alloy aged by RRA at different pre-aging temperatures
(a)40C ,in 3.5%NaCl; (b)80°C .in 3. 5% NaCl; (¢)80C ,in the air; (d)120°C ,in 3. 5% NaCl
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