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Effects of aging treatment on microstructure and
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Abstract: The effects of aging treatment on the microstructure and tensile properties of 2A97 AFLi alloy, were in-
vestigated by tensile test and TEM. The results show that when the aging temperature increases, the tensile
strength rises, meanwhile the tensile elongation decreases, and the aging kinetics at 155 C is enhanced. When the
aging time increases, .2 rises continuously, and 9, doesn't decrease before reaching the peak level, and the elonga-
tion decreases in overaging temper. G,, ., and & of aged alloy at 155 C for 36 h are 500 M Pa, 413 MPa and 7%,
respectively, which yields optimum relationship between ductility and strength. When the aging temperature increa-
ses, the number density of T phase increases, so the microstructure of alloy aged at 135 C consists of §/6¢ and &
phases, and the microstructure of alloy aged at 155 C mainly consists of g/d, & and T, phases.
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Table 1 M echanical properties of 2A97 alloy

under different aging treatments

Aging Aging &/ G.2/ 0,/
temperature/ ‘C time/ h Yo M Pa MPa
36 13.2 345 476
135 48 11 356.5 485.5
60 9 359 476
24 8 373 469
155 36 7 413 500

48 3.7 427 496
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Fig. 1 Tensile properties of 2A97 alloy

aged at 135 'C and 155 C for different time
(a) —Strength; (b) —Duetility
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Fig.2 DF and BF micrographs of Al alloy aged at 155 C for 48 h and

electron diffraction pattern at matrix| 110] zone axis

(a) —BF image of T'1 phase;

(b) —BF image of T phase and 0 phase and corresponating electron diffraction pattern;

(¢) —DF image of T phase; (d) —DF image of § phase and 0 phase
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3 155 CHFAL 48 h <) B W5 B K AT FEAK] 100] 5 4l AT 5 A6 4
Fig. 3 DF and BF micrographs of Al alloy aged at 155 C for 48 h and
electron diffraction pattern at matrix| 100] zone axis
(a) —BF image of T phase; (b) —BF image of  phase;

(¢) —DF image of 6 Il i phase

4 135 CIFRL 60 h 151 WAL ZN] 5318 e A1 SEAK[ 110] i B AT 56 £

Fig. 4 DF and BF micrographs of aged alloy at 135 C for 60 h and

electron diffraction pattern at matrix| 110] zone axis
(a), (b), (d) —BF image of T1 and § phase; (d) —DF image of § I i phase

TR B D . AT e 1 2 52 3L 200) () 6 4 . X8 T MR LR KTk B LA AT 6/ B IS
J7 AT 2 L0017 2 (200) FTS BERL . B 4(a) P TR . B 4(b) ] 4(a) #B00 HOK R, AT AT
KT RGPS, WL T B, ZRAVN B 6 AR, XRG4
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Table 2 Quantitative characteristics of 71 and § phases aged at 135 C and 155 C

Aging Aging T phase d phase
bemperurel © time/ h L/ nm S/ nm 1o L/nm S/ nm Lo
135 60 - - - 11 10~ 20 0.16
155 48 65 50~ 100 0.03 20 20~ 40 0.14
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S MRS ALAE FH B 5, {H I AR RE SR8 PR L BT ) 5] ke
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4 it

1) T6ARAE T 2A97 H4:7E 155 CHF 2L 36 h 3R
P o P RIBPE VT, i AR5 E 9 413 M Pa,
PRI OR R 500 M Pa, ZEAHAR N 7% . 135 CHf %
48 h i IR 98 Ry 356. 5 MPa, FLfrom A4 485. 5
MPa, MK 11% .

2) 135 CH & & BMARTEE R 6/ 8
F . 155 CI B R EE R 1 6/ F S4H.
b I SR T, S aR T A S E i B B,
6/ 6 FIBCR: KBRS T B S, 1. 6/6
A S ML R AL RN i T 67 6 i S ARIBE S Ak,
{HIAE TR .
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