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Effect of retrogression processing on mechanical properties and
intergranular corrosion of 7050 aluminum alloy

YOU Jiang-hai' %, LI Peng-hui"* LI Guo-feng"? LIU Sheng-dan"*, ZHU Hang-fei"-*

(1. Key Laboratory of Non-Ferrous Metal Materials Science and Engineering of Department of Education,
Central South University, Changsha 410083, China;
2. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The effect of retrogression processing on the mechanical properties and intergranular corrosion was
investigated by means of hardness and electrical conductivity test, optical microscopy(OM) and transmission electron
microscopy(TEM). The results show that aging of 120 ‘C/20 h leads to the highest hardness but low intergranular
corrosion resistance. Compared with T6 temper, higher strength and intergranular corrosion resistance can be obtained by
retrogression at lower temperature for a long time. The best properties are obtained through 190 ‘C/60 min retrogression.
After pre-aging of 120 °‘C/20 h, retrogression of 190 ‘C/60 min, and re-aging of 120 ‘C/24 h, the tensile strength, yield
strength, elongation and maximum depth of intergranular corrosion of the studied alloy are 593 MPa, 571 MPa, 10.5%
and 0.05 mm, respectively. The TEM observation results show that there are more spaced and coarser particles on the
grain boundaries while the microstructures are similar to those of T6 temper in the matrix, which makes contributions to
the properties.
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Table 1 Chemical composition of 7050 aluminum alloy
%

Zn Mg Cu Zr Fe Si Al

5.83 2.32 2.15 0.10 0.11 0.02 Bal.

£ 2 7050 486449 T6 A= RRA AL 224 &
Table 2 T6 and RRA heat treatment of 7050 aluminum alloy

PR BB 1 UNAL RIRE/C 5 3 U

T6 120 C/20h
RRA-1 120 C/20h 160 120 C/24h
RRA-2 120 ‘C/20h 175 120 ‘C/24h
RRA-3 120 ‘C/20h 190 120 ‘C/24h
RRA-4 120 C/20h 205 120 C/24h

KT 420 “C AR 90 min Ji, L4 F 0 2 mm.
HUbE, HE4T 473 °C/60 min FElvEALIE, T2k %
Jei, SLEVHEAT B S(T6)R RRA AbHE, Hf—Zi
GRS R KA  £2 120 °C/20 h KA TG IRE S,
JNAS R AT [, S ANFE RS, T
120 ‘C/24 h TRl AR BE, HAR T 215k 2 i,

SKFH 7501 B3 i i AR R, I 3
W BOFIIE, P 45 A 5 Bl bt s R
F Model HV—10B ZUA v AE A, A4 30 N,
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HPFEME: iR AR P RENNA/ECSS—44100 JTHE
THHL BT S A S0 12 GB 7998—87 bk
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BRI, IR G o FE A 5 2 B R 7 Fo
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JE R VT E s R TECNAIL G* 20 B35 5 f A8 22 4
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HNO;+70% CH;OH, S+ H17E—20 C.
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Fig.1 Hardness and electric conductivity curves during retrogression and re-aging at different temperatures
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Table 3 Time corresponding to lower and upper peak

hardness at different retrogression temperatures in R curves

VAL RE/C o B A KN ) /min - S35 0 8 F) I 1) /min

160 12 240
175 8 180
190 6 30
205 3 6
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FRITPH B 28000 PR B2 A0S B B % F I e iR, L
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YK 572 MPa, 537 MPa Fil 18.9%.
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Fig.2 RRA tensile properties of 7050 aluminum alloy after retrogression at different temperatures
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(a) 120 °C/20 h; (b) 120 °C/20 h+160 °C/480 min+120 °C/24 h; (c) 120 °C/20 h+175 C/150 min+120 ‘C/24 h;
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Fig.3 Section morphologies of intergranular corrosion of 7050 aluminum alloys with T6 temper and RRA tempers
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Fig.4 Microstructures of 7050 aluminum alloy aged at 120 C and 190 C
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