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Triple over-aging treatment of 7150 aluminum alloy

HAN Xiao-lei, XIONG Bai-qing, ZHANG Yong-an, ZHU Bao-hong, LI Zhi-hui, LI Xi-wu, WANG Feng, LIU Hong-wei

(State Key Laboratory of Nonferrous Metals and Processes,
General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: The effects of each step of the triple over-aging treatment on the microstructure and mechanical properties of
7150 aluminum alloy were investigated by TEM and mechanical properties testing, and the microstructure and
mechanical properties of alloys under one-step peak-aging, two-step over-aging, conventional RRA treatment and triple
over-aging treatment conditions were compared. The results show that using (110 “C, 16 h) as pre-aging treatment is more
beneficial for the re-dissolution of precipitates in the matrix than using (120 ‘C, 24 h) as pre-aging treatment. Using (190
C, 2 h) as the second high temperature aging, the matrix precipitates can dissolve partly, while the precipitates on the
grain boundary disconnect completely. The tensile strength loss of the alloy treated by (110 ‘C, 16 h)+(190 C, 2 h)+
(120 C, 16 h) triple over-aging is obviously less than that of the alloy treated by two-step over-aging at the same electrical
conductivity level.
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Fig. 1 Metallographic structures of 7150 alloys: (a) As-cast; (b) As-homogenized; (c) As-extruded; (d) As-solution-treated
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Fig. 2 TEM images and SAED patterns of 7150 alloys treated under different aging conditions: (a), (b), (¢) (120 C, 24 h); (d), (e),

(f) (120 °C, 8 h)+(160 C, 28 h)
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Fig. 3 TEM images of alloys after short high-temperature retrogressions: (a), (b) (120 ‘C, 24 h)+(200 C, 8 min); (c), (d) (120 C,

24 h)y+H(220 °C, 6 min); (e), () (120 °C, 24 h)+(220 C, 4 min)
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Fig. 4 Microstructures of 7150 alloys in pre-aging treatment:
(a) Precipitates in matrix; (b) Precipitates on grain boundary
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Fig. 5 DSC curves of pre-aging alloy

Fig. 6 TEM images of alloys treated by different pre-aging treatments after the second aging step: (a), (b) (110 ‘C, 16 h) +(190 C,

2 h); (c), (d) (120 °C, 24 h) +(190 °C, 2 h)
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Fig. 7 TEM images of alloys after (110 C, 16 h)+(190 ‘C, x min) aging treatment: (a), (b) x=38; (c), (d) x=60; (e), (f) x=120



3012 o E A (8 R AR 2012411 A

ARERFE . KRR S5 08 595 MPa. 565 MPa.
12.5% F121.9 MS/m.

Kl 8 Bz WZ(110 °C, 16 hy+(190 °C, 2 h)RT 2
IS AE 120 “CREATAS A 1) 55 = IR AR it Hh
HIES . B9 iR AAB44(110 C, 16 h)+(190 C, 2

h)+ (120 °C, x h) =2 I 2504 FH s Fep Al 32 v S S R fif
PERE. & 8 WLLEH, G &m WA HATESH
Kl 8 (a)ZI1&] 8 (b) AL W] ko 48 5 =21 (120
‘C, 16 hINZF, 10 nm LU /N JOSTAT HAH I S 38
%, IXLCAI/N R AT AR A 2 = N RO R T Ay

A8 ééééé(l ‘C, 16 h)+(190°C, 2h)+(120 C, x h)EEﬁ‘?E AT AR JESR

Fig. 8 Morphologies of alloys precipitates after three-stage aging treatments of (110 ‘C, 16 h)+ (190 C, 2 h)+ (120 C, x h): (a), (b)

x=0; (¢), (d) x=16; (e), () x=24; (g), (h) x=32
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Fig. 9 Properties of alloys after (110 C, 16 h)+ (190 C, 2
h)t (120 C, x h) aging treatments: (a) Hardness and
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