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Research progress in non—isothermal aging process of aluminum
alloys with high strength and toughness
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Abstract: As a new aging treatment method, the nonisothermal aging process can effectively improve the
comprehensive properties of aluminum alloys with high strength and toughness. The cases of nonisothermal aging
process applied to aluminum alloys with high strength and toughness in recent years were briefly studied to
summarize the characteristics of precipitates and the changes in mechanical properties and corrosion properties of
aluminum alloy with high strength and toughness after different nonisothermal aging treatments. It is found that
compared with the traditional aging process the efficiency of the nonisothermal aging process has been greatly
improved. In addition, moreover, the types, sizes and distributions of matrix precipitates and grain boundary
precipitates of aluminum alloy with high strength and toughness can be simultaneously controlled by a nonisothermal
aging process so that aluminum alloy with high strength and toughness has mechanical properties similar to the T6
peak aging state and corrosion properties close to the T7x overaging state. Finally, future research and applications of
nonisothermal aging processes for aluminum alloys with high strength and toughness are proposed.

Keywords: high strength and toughness aluminum alloy; non —isothermal aging; mechanical properties;

corrosion properties; precipitates

15 SR ) AR S 4 0 R A O A FE AT AS A SRR REL)M Txxx REA 4 (Al-Zn-Mg-Cu ZA %)%,
sl AL A 4, P 2xx R A 4 (Al1-Cu E R AR A A AR R R R I R A TR

W fs B HA . 2021-11-14; & B B #:2021-12-26

E&£WMB: EHERARFERERIHE (51574167); L TH AKBERERIW A (2021-MS-235); L THAFTR =R A
(LJGD2020010) ; 2 A AT B I 23Xl 15t 5

BIEEE HEW984— ), B I+, mIHEEz A S0, FEOS T AR A & SR B AR , E-mail :suruiming1984@163.com



24 Resgftsh TR

2022 £ 10 A

FEVERE RN R AF 0 AT 0 TR R A AL, )z T
25 0T R FIR G A A ) i A U SR AR
2 VAR Z A b B, P RE AT B W $2 B, A v o
MEAeEeh, BT A& EMEN B M (Matrix
Precipitates, MPts) Fl §f 5 #7 i 41 (Grain Boundary
Precipitates, GBPs) BAT tH FFfEAN ] | (i 15 & 4 1 25
B VEREIA A B iR AR, Horb & 4 0 T2 5 b 14 22 1) Y
[f) R — B E E ISR 8 R, o e o ) 4R
AEEBESENMAIETZE, XHHES SN MPts
FI GBPs BYBIZE  RSF MG i 5 B, A 45 & B 2 47
PEREJC W H

i R )R S A 28 T6 WEE N AL S | BEE AT 4L
P i G A M SR A B O A Tl R 4 9 ok 25 )
P8 ok B v R B A B 8 TTx WU AL B
B 4 I A 85 RT3 B A T6 WA A B A BT I, (HL 2
HL R B IR 2 S, T AR B T . S T R R )
AO G TELRIE ) e e i Bl T2 S ph vk | BT
FE & T A B BF 2 (Retrogression and Re-Ageing,
RRA) &b BT 207 AH 52 iy T [0l 5 B Be i i [e) AR 4
A T 0 e 5 ) A < TR AP T R I 4 P R AR
Fe— % {15 RRA &b B0 T @ s 948 & 4
JEAE

BN A% Gt 25 TR I 50T 20 A BRI [R] G AR R
A B STALEY fE 2007 4E 52 7 Al 465 5 2%
TZ, MPA—E Ltk R Tl — Beit ], JF LA 7085
Ao AT TS, R AR SR I A T 2i e 8
T 28 B 1 AR R B A R B TR 7085 R A 4 3K AR
RAFZEETEREY, 2 ARSI 2 T 2 I ik A
RARK LI . FRI: 09 A B R, AR S5 TR R T 20T
PLFE B TCHA W0 3 46 R B A iy A el A5 SR P 2K
T ZReE A3 AR 2B A% B A, I ELAT DLd 2o 2 28
Uy e e AT R B A N TR AR TR R PR 4
N MPts F1 GBPs (94T Hi M B0 H AT, 6 o5 3 3 41 5 4
A5 45 1 8T 20 B SR A0 A TR 2P B B, T s R )
SRR ok | A N QNN =S DN | o T RN
b PR S v o W) A0 G e R PERE DL AL IR 4 R A AT O
T £ A

1 FEERYLIZHUR

1.1 BREH

EERPANHTEEE S NI K, F K
Je 5 S R KRR A B R, L — % R T
Mo 1 81 55K 7055 55 A 4 AE 470 °C A i Ak 2R
3 h AT E IR A, B 40 CLL 20 °C/h By 3R

T+ E 60,120,160 ,200 °C, #& J5 43 5 76 = i1 T K
%o BRI B B R [ 28 T IR S X 7055 #R A
S RMAR RN, KT ZRERME 1
}5}?5—\‘[10]0

»
200 C
2
= |
= o |
40 C T20 | i
: | E
T S U L
0 fi i1/

B1 7055556 &FEREFHYUFR)
IzxREM
Fig. 1 Diagram of the nonisothermal aging process

of 7055 aluminum alloy"”
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Fig. 2 Diagram of the nonisothermal aging process of

7050 aluminum alloy™
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7050 aluminum alloy™
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process of 7055 aluminum alloy™
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