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Thermal stability of Al-Cu-Mg-Ag heat-resistant alloy
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Abstract: The thermal stability of Al-Cu-Mg-Ag alloys under-aged and peak-aged was analyzed by tensile test and
transmission electron microscopy (TEM). And the effects of thermal exposure temperature and holding time on the
microstructure and mechanical properties of Al-Cu-Mg-Ag alloy were also studied. The results show that the thermal
stability of the under-aged Al-Cu-Mg-Ag alloy is superior to that of the peak-aged alloy when exposed at 150 C. The
tensile strength of the peak-aged alloy decreases with prolonging the holding time. And the strengthening phases £ and
little 6" are coarsened gradually. The tensile strength of the under-aged alloy increases and then decreases with prolonging
the time. And the number of the precipitations increases and then decreases with the slowly coarsening of the
precipitations. The tensile strength of Al-Cu-Mg-Ag alloy reaches the peak value of 524 MPa after exposed for 20 h,
which is 19 MPa larger than that of the peak-aged alloy. Meanwhile the precipitations 2 distribute dispersively and a
large amount of fine @’ phase is observed. The tensile strength of the under-aged alloy is 434 MPa after exposed at 150 ‘C
for 1 000 h, which is 86% of that of the peak-aged alloy. When exposed at 200 ‘C, the tensile strength decreases and the
prolongation increases with prolonging the exposure time. The tensile strength decreases to 307 MPa after exposed for 1
000 h. The tensile strength decreases dramatically with prolonging the holding time. And the number of the strengthening
phases decreases obviously and grows to equilibrium phase 6.
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Fig.1 Aging hardening curve for Al-Cu-Mg-Ag alloy at 185 ‘C
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Fig.2 Tensile properties of Al-Cu-Mg-Ag alloy exposed at

150 C for different times: (a) Under-aged; (b) Peak-aged

{5 19 MPa; {E400d 100 h IR ER S, KIA 41
P bz i S5 LU AH [FDDR 25 TR W I 2004 4 1) 0 5 B
6.5%. KL, ZEWF5T Al-Cu-Mg-Ag &4 ik Pk 7
B, BRI G A AT ST A

3 fizn ok Al-Cu-Mg-Ag &5 417 150 'C R R TR
ANTFI[R] S () TEM £ B 3 1T LU H: Al-Cu-Mg-Ag
B4 EERAA A2 Q AT O'A; AERINRCIRE T,
AT AN Q AHRUD R 04 Tl L
G AT K ESREC A 1) Q Al (E 150 'CF #h kiR
10h J&, RGN A Z, AR 20
h JG Q BTG, HHEETHIVEZ40/MG ¢
Al Bt PR 8 I R) R e — D K, BT HR A S AT KK
BRI AL, W8 S b b AR RS 2 B
P 1) () S A 320 T AE R AR, I HL @ MR 941
FHAL 2] BT RIS & 811

2.2 RER Al-Cu-Mg-Ag & 5B BT MaE

4 fIi7n ) Al-Cu-Mg-Ag 5 &/ i B EA
[ s} 1) J 1) ) 2P g M2 o AN IB 4 AT RLE HY - £ 150 C
N, Al-Cu-Mg-Ag 4543 M0 i it 45 A0 2 6] TR )
SERAEHR, JENOLE 4(a)); EHGERTR 1000 h )5,
PUBLHEIE Jy 434 MPa, GG 21O A0 Ve I R4t
PR 1) 86% . X Ui I 42 K I AL BE ) Al-Cu-Mg-Ag
B 150 C T EA RIFMHAZEN!E. 75200 CTF,
WA R BRI T K, S &PThs L, K
I RLKE 4(b)). {E#GEFE 1000 h 5, Hprhrmis
FEAKE] 307 MPa, MU BESE 1) 60%. G
250°CHI1 300°C T #EFRIN, Hopuhysm kA I [a] (1) 1t
K2R NI 4(e)F(d)). 7E 100 h J5 53 b2
258 MPa fil 191 MPa, {UHUERIAAEER 51%F
38%.

5 Bzl Al-Cu-Mg-Ag 75 G AEAN R T #ud%
#& 100 h J511 TEM 5. I 5 TLUEH, HREHAE
FR G aAHL, 75150 'C FHAEEE 100 h 5, A4
Hrii it Q MBS KK, oA AR TR 2 (WL K 5(a)).
R EE T A 200 CHY, ATHARRSFEARR, HAr
HAHECR KRR D (LKL 5(b)). 7F 250 C AR
100 h Ji, &4 AR RS E— 2234k, JF H Ik
T/DRTETAR 0 MK S(c))o fTammgdn] LIE 2,
Gah A RBAKPURAE K. SR, 1Z%AH
B CuuMg M Ag(WLIK 6). BiAE T 5T IERFST ML377
B G 1) PR AR iR I R I P RAH ,  (EUAH 1) 20 i
AT WETHRE 300 CHE, A4h i KER
SPAEEAR 6 AH,  HBCRAH R R AR KR 5(d)).

3 o5 e

3.1 BISUEIE R Al-Cu-Mg-Ag &£ RERIE N
B2 ThRTH, RS Al-Cu-Mg-Ag A 4 AH
L, RIS A 44 150 'CF B R rIsvase thag.
LUMLEY ZPIERIST Al-Cu-Mg-Ag &4 (5T
APERERT I, RIS G E I PuG A tERE B BT
VI RS 421« BRI RL(185 *C L 10 h)AbH & 45,
7£150 'C+ 300 MPa | HIFASH % h 1.12X 107 s,
MR (185 Cy 2 hy & E e 4 F R i AR i %
h3.5X10710 7 AN A WA Ak A A o R G A S R K
31%. XA AR B3R T Al-Cu-Mg-Ag &4t
AL VERE . TEM 45 KB, eI 254241 150 °C. 300
MPa N2 100 h J&5, Q AHF3IRE A 56 nm 15K 3]
85nm, 500h 51 KF] 113 nm; {H oM &4 T 1%



o521 B4 6 Xett, 4. Al-Cu-Mg-Ag i #R& S RAE M 1247

B3 Al-Cu-Mg-Ag &47E 150 'C NG AN ] J5 1) TEM 1R
Fig.3 TEM images of Al-Cu-Mg-Ag alloy exposed at 150 ‘C for different times: 0 h(a), 10 h(c), 20 h(e) and 50 h(g) for under-aged
alloy; 0 h(b), 10 h(d), 20 h(f) and 50 h(h) for peak-aged alloy
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Fig.4 Tensile properties of Al-Cu-Mg-Ag alloy exposed at 150-300 C for different times: (a) 150 C; (b) 200 C; (c) 250 C;
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Fig.5 TEM images of under-aged Al-Cu-Mg-Ag alloy exposed for 100 h at different temperatures: (a) 150 C; (b) 200 C;
() 250 °C; (d) 300 C
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Fig.6 EDAX pattern of massive phase in Fig.5(c)
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