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Effect of RRA on microstructure and properties of
new type ultra high strength aluminum alloy
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Abstract: The effect of Retrogression and re-ageing treatments on the microstructure and properties of a new type low
frequency electromagnetic casting ultra high-strength aluminum alloy were investigated using hardness and electric conduc
tivity tests, DSC analysis and TEM observation. It is found that after ageing at 120 C for 24 h, the studied alloy can
gain high hardness and strength. After pre-ageing at 120 C for 24 h, retrogression at 180 C for 60 min, and then re
ageing at 120 C for 24 h, the tensile strength, yield strength, elongation and electric conductivity( TACS) of the studied
alloy are 721 MPa, 700 MPa, 8. 1% and 34.5% respectively. The TEM observation shows that the property changes of
the alloy during RRA are closely related to the microstructural evolution. In the early stage of retrogression, the re disso-
lution of GP zone and T{ leads to the decrease of hardness, while precipitation of 1 and T makes hardness increase again
to a peak value. Then, the transition of 1 > Nand coarsening of Illead to the decrease of hardness. Precipitation of if

after reageing increases the hardness, strength and electric conductivity of the studied alloy.
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Fig. 3 Hardness curves during retrogression and re ageing at different temperatures
(a) —180 C; (b) —190 C; (¢) —200 C; (d) —220 C



F14EBETH =

i, 5F: RRA AbFXTE R4S & S RON 2R 5 M AR

* 1191 -

2) [BIHE R, BT Ik ) B A M I A IS
[ B e T B R FH B B VA9IR BE (3R 1)« B [l VA o
(I v, e S A B A (B R (L PO I TRV 3R 7, R RS
JE Fof I ) o /ISR PR A A PR R R 3

3) IR R e [ U Ak B A OREAO AR RE .
Bl 3 &0, 7ERIE 2 b A R0 Ml 2 JT AN R, AT
DAAG B AN - e 5 I 280 ) A E . il o (] )1 2 92
1, P IS 2 3k V(SR T 7 I 1) 4 . L Ve LA 32
WA 5

4) e PlHLEE, MREMNEMR TR, [
URVEEERN B St R = N O A 1 iRt SUN R
AEERZS .

2.4 GeAERNHENBOLRE R BT R A2
WARAEA R T BEAT [F1 U3 K B 7 I 2 Ak 2R
I, PR R I ] AR R AR LI 4.
K4 g /R, BIAEE =R, BERIA
A E A, SR E BT @S . FREE SR, o

SRR . 7E 180 CRIHK, BHSX EIHEE

42

Conductivity(IACS)%

(a)
40+ *—RR
»—RRA
=
i 381
2
:_.BJ‘ 36
§3¢,
=
-
g 32}
o
. 30 -
| [ 1 1 1 [ 1
0 20 40 60 80 100 120
Time/min
42
<) o
4o " RRA
e
% 381
S 16t
=
Z 34f
[¥)
2
g 321
o
30
1 1 [ I 1 1 1
0 10 20 3¢ 40 50 &0
Time/min
K 4

/N, 75 min 5 L S F(TACS) FEAZXF] 36% . 220
CIHARK, 5 min J5H S % (IACS) BIAIA 36% . F
I —PRE T EEMNHETE,

2.5 [FIHHENR T 2N

W& e R AR Sy 22 Pk 88 H AR A 0, 2700
MPa, Oy, 2680 MPa, &2>8% . Hitt, &% 184
SRR $ 3, A EM RRA 4B T2 8:
120 C .24 h #ikl %k, 180 .60 min [A]JH, 2 J5 120
C.24 h FI L. EMLEHT, AE&MbihimaE .
JER 5 B SE B 2R BT 2R (TACS) 43 A A 721
MPa.700 MPa . 8. 1% 1 34.5% .

2.6 120 ‘C/24 h R &40 BMAL

Kl 5 s & 44 Te A 5 1) d A% 5 H 7
BIAL T ATSAEAE . WKL 5(a) AT LAE H,
T6 &G ® i WAL AH 2 40 /N oRaE A, dat B
ORI~ AT ) 2 IE SRR AT . T RTSH HT
(& 5(b)) A AH N F I 3 AH WL 8% 3% BH I B AT HS AH Y

2 .
»—RR
*—RRA

B
]

Conductivity(IACS)%
[ [P w
[+ - N o
T T T

W
<
T

0 10 20 30 40 50 60

Time/min

42
40
38
36
34
32
30

Time/min

[6] U5 K% 7 I O R R A 4 v R AR AL i 2
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reageing at different temperatures
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