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Effects of multi stage ageing treatments on microstructure and
mechanical properties of AF Cu L Mg Mnr Zr alloys

FAN Yurmrgiang', CHEN Zhtrguo’, ZHENG Ztqiao’, LI Yan-feng’
(1. Technology Centre, Southwest Aluminum Industry Ltd. Co., Chongqing 401326, China;
(2. School of Materials Science and Engineering, Central South University,

Changsha 410083, China)

Abstract: The effects of multrstage ageing treatments on the microstructure and mechanical properties of AFCur
LrMgMun-Zr alloy were investigated. Compared with T6 treatment, higher mechanical properties can be obtained by
multi-stage ageing treatments, especially the treatment of (175 C, 24 h) + (140 C, 36 h) leads to an excellent com-
bination of strength and ductility. When the alloy is pre-aged at lower temperature( 100 C), the GP zone is prefer-
entially precipitated, and the fine and dispersed §, 6 and T, phases are precipitated at 140 C. These precipitates
continue to grow at 175 C, which improves the strength of alloy. The combined effects of §, ¢ and T, precipitates
at the first age stage of 175 C and the secondary-precipitation at the second stage of 140 ‘C can be aroused, which
results in higher strength( close to that in T8 treatment) than that of the alloy pre-aged at lower temperature then at

elevated temperature.
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Table 1 Tensile properties of alloy under

different heat treatments

0/ .2/ &
MPa MPa %

Heat treatment

(175 C, 24 h) 417.10 376 20 153

T6 aged peak (175 C, 64 h) 437. 60 400.70 120
T8 aged peak

(6% ooldworking+ 175 C, Tgh) o> 40 42650 103

(100 BC’(i;ls)tc(, 1;2}:)0’ AW+ 520 37860 172
(100 €, (81}71;%(’1‘2‘2 h(; 6h)+ 45326 30015 147
(100 €, (ﬂ%ﬁéf‘;‘i }g 240+ 45640 30130 138
(100 C, (81};);“&1‘;3 hc) OM* 45012 39778 136
(100 €, (81};)5 ﬁé’l‘gz }3 Bh+ 46600 40140 128

(100 C, 8h)+ (175 C, 24 h) 440. 10 372 30 17.9

(140 C, 48h)+ (175 C, 24h) 458 80 394 40 13.2

Ak, A2l SRR G R N = R, R
FEELLL R a0, MR IFRE T . Fal s
SZ0(100 C, 8h)+ (140 C, 48 h) + (175 C,
24 h) N, (175 C, 24 h) g RMEL, &
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Fig. 1 Microstructures of alloy under different heat treatments
(a) —(175 C, 24 h); (b) —(100 C, 8 h)+ (175 C, 24 h);
(¢) —(100 C, 8h)+ (140 C, 48 h)+ (175 C, 24 h)
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Fig. 2 Relationship between tensile properties and ageing time
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Fig. 3 Microstructures of alloy under different heat treatments
(a) —6% cold working+ (175 C, 16h), T1; (b) —(175 C, 8 h)+ (140 C, 24h), T
(¢) —(175 C, 8h)+ (140 C, 24 h), &; (d) —(175 C, 24 h)+ (140 C, 36 h), Al:Zr and dislocation loop;
(e) —(175 C, 24 h)+ (140 C, 36h), Ti; (f) —(175 C, 24 h)+ (140 C, 36 h), T: and secondary precipitates
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