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Abstract: The hardness, conductivity and room temperature tensile test were used to study the
properties of the new aluminum alloy aged at 110-140 “C for different time. The microstructure of the
alloy was observed by transmission microscope ( TEM). The results show that the optimum aging
process of the new aluminum alloy is aging at 110 °C for 24 h. Tensile strength, yield strength and
elongation are 808,785 MPa,6. 9%, respectively. Aging temperature is the main factor affecting the
type, density and size of precipitates. When aged at 110 ‘C, the main precipitations are GP I zones,
GPIl zones and metastable n' phase. After aging at 110 °C for a long time (up to 96 h), GP [ zones
and GPII zones still exist stably. Compared with aging at 110 °C, the precipitation process accelerates
at 140 °C. After aging at 140 °C for 4 h, no GP zone is observed, and the main precipitate phase is n'.
After aging at 140 °C for 24 h, the main precipitates are 7' phase and 4 phase.

Key words: the 5th generation aluminum alloy; ultra high strength aluminum alloy; 800 MPa; aging

treatment; microstructure
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Table 1 Chemical compositions of experimental alloy (mass fraction/ %)
Si Fe Cu Zn Mg Zr Mn Cr Ti Al
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Hardness (a) and conductivity (b) curves of the alloy at different aging processes
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Fig. 3 TEM microstructures of the alloy at different aging processes

(a)110 “C/4 h;(b)110 *C/24 h;(c)110 C/96 h;(d)140 °C/4 h;(e)140 C/24 h

140 “C B 4B, A7 R AH RT3 110 °C B 280 i B G
RO IR 4 h JR L AN ISR T R B AN BT AR B
[T UKL, BTt AH I R SE 2928 5~10 nm(WLIE 3(d))
A% 24 hJg . Br i A B RSF KRR % 15~20 nm (WL &
3Ce)) o FF A5 BE T i A HE AR BT RN R A 3 T
PR
2.3.2 Ml A Ak X L T A

WAL BT AE S [ 7 1) A 3 X F AT S AR AR (SAD)
AT AR E AT AR 2 B 4 TR A A e R A B AR
RS T U001 FIC112) Jr 1A iy SAD A,

Kl 4(a), (b 110 CHFAL 4 h G AT HAERE . AR
AT VAL ZEOD W T TR R {1, (2n+1)/

4, O}pr & H I GP T X AT BE A5 ,1/3(220},2/3{220}
{7 B B o AT ST BE A B 4 al RLE Y L 72 (112)
WL 1/2(311 ) o B B GP Il X AT 4 5 44, 1/3
{220} 1 2/3(220} o0 8 B o' AHAT S 1548, 110 “CHf
096 hJa . W 4o, (DR LLE I GP 1 X}
GP I X (AT S B L 5 4 Ca) s (b) A H o/ M 17 5
BE A 8 AR 1R, W G IS o R P R R O T K

TE 140 C W& 4 h 5, RAMA B A GP 1 XY
P BE . 1/3(220).2/3{220) 0 BV B T o' A A 5T
BE AL, RUEAR D o M FAAE, E 4 FiR, 140 C
B 24 h J5 o AH A ATT 5 5 A AR 5, e B LA o AR ¢
AR R R AT A Q4D IR



800 MPa 2k =i 5 J5£ §13 & 4 B I 2808 Hh AT R 75

©F

. .
-
. (f) i

P A AN [) e 280 BE T o o DX WL AT A
(2)€001)110 “C/4 h; () (1125110 “C/4 h;()<001>110 ‘C/96 h; (d)(112)110 ‘C/96 h;(e)<001>140 ‘C/4 h;(H)<001>140 “C/24 h
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