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Fig. 1 TEM images of Al-Cu-Mg alloy exposed at 140 ‘C for different time: (a) 5 d; (b) 20 d; (c) 80 d; (d) 160 d
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Fig. 2 Variation of residual stress of AI-Cu-Mg alloy

exposed at 140 °C for different exposure time
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Fig. 3 Variation of micro-yield strength with exposure

time for Al-Cu-Mg alloy exposed at 140 C
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Fig. 4 Variation of relative dimensional change with

exposure time for Al-Cu-Mg alloy exposed at 140 C

A AR RT3 .

Kl 5 Fron A AL,CuMg A% Al-Mg-Cu A 4 i f%
AR . AlL,CuMg AH . FREEAR f 35 ST 1 R
THATIE 5. MWE 5@ T BLE S|, —%
HRZ) 7 nm % 1) ALCuMg AH R NFERR & S A
B 5(b)HTs A B 5(a)Hh (7 HERR 73 EAT Je 4 EL
AR 15 B 1R P HEA . IR, HR A 4 AR A
AL CuMg HH T HEAT AL 43 il an 1 5(d)F(e)
. B 5(d)RI(e)h il LA Y, ALCuMg AH7ERE
R T HA S5 & SRR B E AR, HHEH AR
Al. Cu. Mg JEFH 2 IHA 5 H A PEHEAT
. Fik, AlLCuMg M T H RE 8 T4 FE K 2 A TR
T, PRV TR FHESI TP, D) s i AR,
BRARER AR T, X5 2 il 3 13 5045 A E N .
S, A S(c) ik BB, AlL,CuMg AH W] LA R4T
FUALEE, X RESR A S U AR R R PR A ot P 4H
LT, s R R, AT
Hr ALCuMg AN IR ST AR AR e, it B 5(b)
ERmMA(—H 18 NET, 3 5T K SR
KA, Al,CuMg A 98 (B R LT A #857)
FCR R T8 e & e R R (B R 2R B #r) K
2] 5%. FIRGEREN, AlL,CuMg M H KA
B TR R RuE AN, B e SEE SRR
o HFEIN A TRAR T BEARE T8 X i P SR o A 4
J&, FALR) ALCuMg & BRI IR AL, 1S 4



2416 hEA O RYR

2021 £ 9 A

Interface

(d) Transverse direction

000 -0-9
-0-0-0-90-900-
*-0--0--0--0-9

000y o
-0 On
-O--0--0--0--y

W Mg

E 5 Al-Cu-Mg &4+ Al AR ALCuMg AH ST AL ) HRTEM A5+ Xof 8 14 S5 48 BL A8 6 [ HE A . ALCuMg A & Ar

B oA A S AL B2 AT AL CuMg 1 57 HEA 7R 2 &

Fig. 5 HRTEM image of phase boundary between Al matrix and AL,CuMg phase in Al-Cu-Mg alloy, inverse fast Fourier

transformation (IFFT) image and schematic diagrams of atomic arrangement: (a) HRTEM image; (b) Corresponding inverse

fast Fourier transformation (IFFT) image plotted from FFT reflection spots (marked by white rectangle) in Fig. 5(a) inset;
(c) Distribution of Al,CuMg phase and dislocations; (d) Al matrix; (e) Al,CuMg phase
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Effect of long-time thermal exposure on dimensional change of
Al-Cu-Mg alloy

SONG Yu-feng', YANG Liang’, DING Xue-feng', XIAO Lai-rong’, LIU Wen-hui', CHEN Yu-qiang', ZHU Bi-wu'

(1. Key Lab of High Temperature Wear Resistant Materials Preparation Technology of Hunan Province,
Hunan University of Science and Technology, Xiangtan 411201, China;
2. School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China;
3. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Al-Cu-Mg alloy is widely utilized as the key component of gyroscope navigation system, and its
dimensional stability under the service environment is the determinant for navigation reliability. Based on the
evolution of the second phases and residual stress, the corresponding mechanisms of long-time thermal exposure
on the dimensional change of Al-Cu-Mg alloy were identified by XRD and HRTEM. The results show that with
the increase of exposure time, the residual stress is released and Al,CuMg phases are gradually precipitated and
coarsened. Meanwhile, the relative dimensional change firstly shows significant decrease and then slight increase.
The dimensional change of this alloy is mainly associated with the release of residual stress at first and then related
to the shape variation of Al,CuMg phase, which leads to about 5% transverse expansion in comparison with the Al
matrix.

Key words: Al-Cu-Mg alloy; second phase; dimensional change; residual stress
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