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Effects of retrogression and reaging on strength and
fracture toughness of aluminum alloy 7050

HAN Nian-mei, ZHANG Xin-ming, LIU Sheng-dan, HUANG Le-yu, XIN Xing, HE Dao-guang

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The effects of retrogression and reaging (RRA) on the tensile property and fracture toughness of aluminum
alloy 7050 were investigated by optical microscopy, scanning electron microscopy, transmission electron microscopy,
tensile and toughness tests. The results show that during the retrogression treating, one part of GP zone dissolves into Al
matrix and the other grows, and then transforms into #' phase. At the same time, the #' phase transforms into 7 phase
constantly. And the # phase becomes coarse gradually. With the retrogression time elongating, the strength of the alloy
falls to a valley value before increasing to a peak value, and then monotonically decreases. Meanwhile, the strength of the
reaged alloys first increases and then decreases. The strength of the reaged alloys is larger than that of the retrogressed
alloys. With the retrogression time elongating, the fracture toughness of alloy 7050 RRA retrogressed at 190 ‘C
increases. However, the fracture toughness of alloy 7050 RRA retrogressed at 170 ‘C and 150 C increases to a peak
value before decreasing to a valley value and then increases. The fracture toughness of the retrogressed alloys is larger
than that of the reaged alloys. With the retrogression time elongating, the main fracture mechanism changes from the
intergranular fracture to transgranular fracture.
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Fig. 1 Variations curves of strength and fracture toughness of 7050 aluminum alloy during retrogression and reaging treatment at

different temperatures: (a), (b) 190 C; (c), (d) 170 °C; (e), (f) 150 C
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Table 1 Peak and valley strengths and corresponding time at different retrogression temperatures in RA- or RRA-treating
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Fig. 2 Optical micrographs of 7050 aluminum alloy treated under different conditions: (a) (120 C, 24 h)+(190 C, 6 min);

(b) (120 °C, 24 h)y+(150 °C, 240 min)+(120 C, 24 h)
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Fig. 3 Typical TEM images of pre-aged 7050 aluminum alloy and corresponding SAD pattern for [001],,: (a) Near grain boundary;
(b) Center of grain and SAD pattern for [001],,
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Fig. 4 Typical TEM images of 7050 aluminum alloy retrogressed at 190 ‘C for different times and corresponding SAD patterns
for [112],: (a), (b) 6 min; (¢), (d) 30 min; (e), (f) 60 min



1876 A G

2012 4R 7 H

i PRI HEAF S B SR AN, BT SR BRE ST, GPIX R
AT RIS, AR AT O SCHRIRE, BA E )N RST
MBS 2230 min[HJE, S0 HAHAR ) 5
DR RANESE, & ST HAH /NG 20 nm, [R]FEZ
48 nm, FPNHTHAHFEIN K K. 260 min[FIH )5, &5
M AHEE— DR, b ST HAH /NG 35 nm, [RIEE
2962 nm, fh AT HARE— PO, I IR 1y
Ao DRI, BEE [R1E IR PRRE G, s P BT HR AR 56354y
1, Ja AT IO b ST HOAH I TR A AN
S, AT AR R G OK

KIS~ 2190 CRIVA+(120 C, 24 h)FHI s

&5

705050 &4 I TEMAZ M (112) W FATSHERE . IS TT
A1, BN ITE] 26 minkf, FRESGESG A AT A
EANEL A, S I AR NZI 415 nm, [R]EE 413
nm/cAT, fn AT RS/ TR A I GPIX Ml A .
B [l I TR) e, A AT S AR I A AN I 253
A, AT RIEERE G R, S AT AR RSB
BWAL K, BRI AR .

Kl 6 il 150 CRIAZS 7050 554 4 4Y
TEM 1§ KUY FATSAERE . L 6 a5, AT
T RS A4, BIMEZE 150 min [BIAJS, & BT A
WER AR/, U] GP X RISk s, HriiAH

Fig. 5 Typical TEM image of 7050 aluminum alloy retrogressed at 190 ‘C for different times and then reaged at 120 ‘C for 24 h
and corresponding SAD patterns: (a), (b) 6 min; (c), (d) 60 min; (e), (f) 120 min
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Fig. 6 Typical TEM images of 7050 aluminum alloy retrogressed at 150 °C for different times and corresponding SAD pattern for

[112]n: (a), (b) 150 min; (¢), (d) 240 min
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Fig. 7 Typical TEM images of 7050 aluminum alloy retrogressed at 150 ‘C for different times and then reaged at 120 ‘Cfor 24 h:

(a), (b) 150 min; (c), (d) 240 min; (e), (f) 720 min
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B8 190 ClullH7s 7050 4 < T K3
Fig. 8 Fracture morphologies of 7050 aluminum alloy retrogressed at 190°C for different times: (a) 6 min; (b) 30 min; (¢) 60 min;
(d) 150 min

Fig. 9 Fracture morphologies of 7050 aluminum alloy retrogressed at 190 °C for different times and then reaged at 120 C for
24 h: (a) 6 min; (b) 30 min; (¢) 60 min; (d) 150 min
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Fig. 10 Fracture morphologies of 7050 aluminum alloy retrogressed at 150 ‘C for different times and then reaged at 120 C for

24 h: (a) 30 min; (b) 60 min; (c) 150 min; (d) 240 min
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