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Effect of Secondary Aging on Micro-Structure and Mechanical Properties of
Micro-Alloyed Al-=Cu-Li Alloy
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Abstract The microstructure and mechanical properties of a Mg, Ag and Zn micro-alloyed Al-3.48Cu-1.44Li
(wt% ) alloy treated by T816 secondary aging were investigated by means of normal mechanical property test, scanning e-
lectron microscope(SEM) and transmission electron microscope( TEM). The results showed that, the strength of secondary
aging alloy is improved and the elongation is slightly lowered compared with single aging alloy; the strength increased fur-
ther with the third stage aging prolonging. The strengthening phases of the experimental alloy are mainly T, precipitates with
minor 6’ and S’ precipitates. The UTS, YS and elongation of the optimum alloy are 613.7, 564.9 MPa and 6.8% , respec-
tively. The secondary aging promoted the formation of aging precipitates, especially T, precipitates, which improved the
strength. Meanwhile, the elongation of the alloy with T8I6 secondary aging is almost not lowered.
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Tab.1 Chemical composition of the experimental alloy

wt %

Cu TLi Mg Ag Zn Man T Zr Al
3.48 1.44 0.4 0.4 0.4 0.3 0.1 0.1 bal

EEZ T 470°C /8 h+530°C /24 h IR 3514k,

J& , gL PR Ak R LA E] 2 mm SRR
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Tab.2 Artificial aging treatment of the samples

GGELRES N LA B2
Al 160°C/20 h
A2 160°C/20 h + NA/15 d + 145°C/20 h
A3 160°C/20 h + NA/15 d + 145°C/120 h
Bl 160°C /120 h
B2 160°C/ 120 h + NA/15 d + 145°C/20 h
B3 160°C/120 h + NA/15 d + 145°C/ 120 h
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Fig.1 Mechanical properties of the alloy with single T8

aging treatment at 160°C
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Fig.2 Mechanical properties of the alloy with secondary aging treatment based on near peak-aging and over-aging
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Fig.3 Fractographs of the secondary aged specimens
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Fig.4 TEM images of the specimens with near T8 peak-aging and subsequent secondary aging

(a) Bl DF, b=<112> (b) B2 DF, b=<112> (¢) B2 DF, t=<100>

(d) B3 DF, b=<112> () B3 DF, t=<100>

K5 T8 BRGSO i K L H g A 4 — W IR A3 it 1) o8 S5 L B T

Fig.5 TEM images of the specimens with over-aging and subsequent secondary aging

FHIBEI T2, http://www. yhelgy. com 2014 4F %5 5 3]



TERESD BL th B T R 19 40 A1 %5 5 HALE Y
T, #H[ B 5(a) ], JL P WA E S'AHEL 0/ 4H, B2 #
AU KR T, A A STAHL B 5 (b) R
B 0 AL S () ], miH T, AH—&Bor5 R /N
£, —Hr RSP R R, B3 HEMUEAEFEER
T, MBI 5(d) ] R o' FH[ B 5(e) ],

RSN H AT DL K BR, FE T8 BAGR id Aif k
FEdh B BV IR R B S AR 0 M & 5 (a) ], 1M
B2 FEEh R B ST o ARG AT Y, H B3 BE S P
SHULTIHA , 0 AHUT /D, X — 20 d ] — R it
R HE TR ACAR 1) R OLTE , I H S"AHF 0 AR I f5 2L
RIS (RN RE AP AR Sy Ty A T ELXFEE B2
B3 FESLIA R DLUZEL, B3 A AL 0 T, AHHE % 4E , H &
FLAL T 0 FH /D — 6 7 b SH o A T Xk
HOAHLVEAL S [ 2 (b) | Arzs 1 5 B2 728 Ak 4l
o

F3 AL T T8 BAGLHI AL S R BT R IR BT AR
AN ) b R A iR B2 2506, A2 A3 FE AR AR X T
T8 ALY T W B R4 (AL BE ) B o B 2 ol 4 & 1T
12.4 MPa f1 23.7 MPa, X R AT GEVR T T, #H (#5
S".0'AH) B —WkHr i, R. N. Lumley 2 N A

PEILIRLAF T T R B 355 — AR IR B &b Cu JR
THOIE R L, 2 PR 122 2 R st ] ZE 4 | AR Cu
JEF 208 TR T ) GP X, WA T i A 2 37
B SRS AEASCOT B R A RO BT
GP X, IAES =GB AR N T, A ) S A
0K, T HE R T B & B R, BESE = R RE K,
TWRT, MAE RO AR, K TE F B R (SRR b KR E
A3 HIRE R RR T, AHBY B RUELRE ) 5 R T 3R
SR TR Bt 4L 4L R Y ST AR 6 AR AL T,
FHELAS B A0 | i T45 = G 0R 8, i UOF R
T, AFAEALEE R A /)N | 5 5540 00 558 /0N , i e 56
GRS (] AT 2D B e LR

518 Magad iR (BL B ) A EL, B2 B3 FE
AIBTHIR FE A A BT 4 i, 23 0k 24 1 33,1 MPa,
B. Decreus 2 A\ A K IS ,T, A 56 Ak R AR
KABTLTA KA SE Ak 5 24 50 J3E 58 3 W4 (B 5 4k 22 JE K
BFRLHS ], T, AHAF 3 B AR R, O Ak 22k R
FAIXT G R A VE AR, 38 B 1 X i R R T
TUGRARAR (AR T, AH LSRR BUFE T BT RSB
W2 URECHEIG SR K TE LI, FR T LA R A AR 1
SRALRCR il 4 B T = AR

R3 ARTARBTZAEREMEEEZEXTLL

Tab.3 Strength difference of the specimens with different aging treatment MPa
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A3 23.7 11.3 19.9 11.6

B2 24 - 26.3 —

B3 33.1 9.1 32.6 6.3
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