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A Al-Cu-Mg-Ag &8 J1 AR KO A e . 45 R 76 150 CHEREE T, KINAA Al-Cu-Mg-Ag 74>
RIS SE ETEIS R, GBSV HIRAE 100 hy FAEEEE 1000 h J5, & 4000 27 M BEARRT I RS & 42 (1 TG
BN fF 200~300 CHEEFEN, &4 HmfE R MK R, KSRGS R I IE TR 4F 300 CHA
RN, BERHE R, AEE 10h )5, HHhans N4 272.5 MPa, 25 100 h 5, PR ERK S 114.5 MPa;
IR 0SB G /N A (¥ Q ARG PR BRI 1T, Q@ MK OIFRRIAL, 0T, TEUTENT A (PFZ)AE 98 7F
250 C NEEFRI, Q USRI HECRR D, S4ahim Q HAT 078 300 ‘CHEETR 100 h Ji5, KIHEAS RV 6 4.
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Effect of thermal exposure on tensile properties of
underaged Al-Cu-Mg-Ag alloy
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Abstract: The effects of long term thermal exposure on mechanical properties and microstructures of an underaged
Al-Cu-Mg-Ag alloy were investigated by tensile test, transmission electron microscopy (TEM) and scanning electron
microscopy (SEM). The results show that the residual strength of underaged samples appears to increase first whereas
then decrease, the peaking strength is obtained after exposuring at 150 ‘C for 100 h. Compared with the underage
condition, the mechanical properties of the underaged Al-Cu-Mg-Al alloys have no obvious variation after exposuring for
1 000 h, which represent superior heat resistance. The residual strengths of underage samples decrease versus elongation
increases as the exposure time prolongs and temperature rises from 200 to 300 ‘C. The tensile strengths of the samples
are 272.5 MPa and 114.5 MPa after exposuring at 300 ‘C for 10 h and 100 h, respectively, revealing obvious reduce in
strength. With increasing exposure temperature and/or time, the thickening kinetics of £ phase greatly increases and the
precipitation free zones are broadened at grain boundary. Finally, £ and 8’ phases are replaced by equilibrium 6 phase,
which decreases the strength of the alloy.
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Table 1 Chemical compositions of Al-Cu-Mg-Ag alloy (mass

fraction, %)

Cu Mg Ag Mn Zr Fe Si Al

462 049 056 032 0.14 0.02 0.01 Bal
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Fig.5 TEM images of underaged alloy after thermal exposed at 150 C for different times: (a), (b) No thermal expose; (c), (d) 100 h;

(e), (f) 500 h; (g), (h) 1 000 h
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Fig.6 TEM images of underaged alloy after thermal exposed at different parameters: (a), (b) 200 ‘C, 100 h; (¢), (d) 250 ‘C, 100 h;

(e), (f) 300 'C, 100 h
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Fig.7 SEM images of fracture of underaged alloy after thermal exposed at 150 C for different times: (a) No thermal expose; (b)

100 h; (c) 500 h;  (d) 1 000 h
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Fig.8 SEM images of fracture of
underaged alloy after thermal exposed at
200 ‘C(a), 250 C(b) and 300 ‘C(c) for
100 h
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