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Effect of interrupted ageing on mechanical property and
microstructure of AA2024 alloy

YIN Mei-jie, CHEN Jiang-hua, LIU Chun-hui

(College of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: The effect of interrupted ageing(IA) on the mechanical property and microstructure of AA2024 alloy, in which
the S phase serves as the main strengthening phase, was investigated by the thermal electrical power (TEP), scanning
electron microscopy (SEM), transmission electron microscopy (TEM) and hardness and toughness tests. The interrupted
ageing at room temperature or 65 C was implemented on samples under-aged at 180 ‘C for T6I4 treatment, then
re-ageing at 180 C for T6I6 treatment. The results show that the T6I4 treatment can render better toughness and slightly
lower the hardness of AA2024 alloy compared with T6 temper, presumably because of atomic clusters form during IA.
Unfortunately, both hardness and toughness are worse after T616 treatments, under which, no precipitation of additional S
phase but coarsening ones can be observed. It is thus reasonable to conclude that the low-temperature IA is not favorable
to produce more S phase nucleus which can grow further during re-ageing.
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Fig.2 Changing curves of hardness and TEP(a) and UPE(b) with ageing time in AA2024 alloy under T6 treatment
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Fig. 3 SEM images of fracture surfaces of AA2024 alloy samples (L-T) under T6 treatment for different time: (a), (b) Under ageing,

5 h; (c), (d) Peak ageing, 18 h; (e), (f) Over ageing, 48 h
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Fig. 4 Typical TEM images of AA2024 alloy samples undergoing T6 ageing for different time (along with (100),;) and HRTEM
images of precipitations: (a), (d) 6 min; (b), (¢) 20 min; (c), (f) 1 h; (g), G) 5 h; (h), (k) 18 h; (i), (1) 180 h
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Fig. 5 Change of hardness(a), TEP(b), UPE(tys=1 h) (c) and UPE(#y5=5 h)(d) with IA time in AA2024 alloy samples undergoing

T614 ageing treatments
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Fig. 6 SEM images of fracture surfaces of AA2024 alloy
samples (L-T) undergoing T6l4 treatments at fy,=1 h and
14=65 h((a), (d)), 1a=7 d((b), (e)) and #;,,=14 d((c), (f)) at RT
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Fig. 7 TEM images of AA2024 alloy samples undergoing
T6l4(tya=1 h) ageing for 65 h(a), 7 d(b), 14 d(c) at RT(electron
beam along (100)4;)
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Fig. 9 SEM images of fracture surfaces of AA2024 alloy
samples(L-T) undergoing T6(a), (180 C, 1 h)+(RT, 65
h)+(177, 24 h)(b) and (180 'C, 5 h)+(RT, 65 h)+(177, 24 h)(c)
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Fig. 10 Typical TEM and HREM images of AA2024 alloy samples undergoing at T6 and T6I6 ageing treatments (electron beam
along (100)4): (a) 177, 24 h; (b) T616((UA, 1 h)+(RT, 65 h)+(177, 24 h)); (c) T6I6((UA, 1 h)+(RT, 14 d)+(177, 24 h)); (d) T616((UA,

5 h)y+(RT, 65 h)+(177, 24 h))
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