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Abstract: Al-Cu-Mg-Ag alloys exhibit much better mechanical properties than traditional Al-Cu and Al-Cu-Mg alloys
at both room- and elevated temperatures because of the good thermal stability of the main strengthening phase (2
phase). However, this type of alloys can only be used under 200 C. When the temperature is above 200 C, the
coarsening speed of © phase increases dramatically, and © phase is very easy to lose coherent with the matrix and
changes to 6 phase, which substantially decreases the mechanical properties of the alloys at elevated temperature. It is
shown that adding proper rare earth or transient elements can substantially inhibit the growth speed of Q phase, increase
the nucleation density and thermal stability of ©Q phase, and thus improve the mechanical properties of Al-Cu-Mg-Ag
alloys. The effects of Ce, Yb and Sc on the microstructures and mechanical properties of Al-Cu-Mg-Ag alloys were
reviewed, and the mechanisms of the effects of Ce, Yb and Sc on the thermal stability of £ phase were discussed.
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1 Al-5.3Cu-0.8Mg-0.6Ag &R
SAD RN

Fig.1 As-cast microstructures of Al-5.3Cu-
0.8Mg-0.6Ag: (a) Without Ce; (b) With
0.2% Ce; (c) With 0.45% CeM* (with

permission of original author)

E2 Al-5.3Cu-0.8Mg-0.6Ag ¥ 4:7E185 Clg
I A I TEMIZ

Fig.2 TEM images of Al-5.3Cu-0.8Mg-0.6Ag
alloys after aging to peak aged stage at 185 C:
(a) Without Ce; (b) With 0.2% Ce; (c) With
0.45% Ce*)(with permission of original

author)
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Fig.3 Microstructures of Al-5.3Cu-0.8Mg-0.6Ag alloys after aging to peak-aged stage at 185 ‘C followed by annealing at 300 C:
a), (¢) 20 h; (b), (d) 100 h; (a), (b) Without Ce; (c), (d) With 0.45% Ce!*” (with permission of original author
p g
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Fig.4 As-cast microstructures of Al-5.3Cu-
0.8Mg-0.6Ag-0.5Mn: (a) Without Yb; (b)
With 0.15% Yb; (c) With 0.25% Yb“? (with

permission of original author)
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Fig.5 TEM images of Al-5.3Cu-0.8Mg-
0.6Ag-0.5Mn alloys after aging to peak
aged stage at 185 C: (a) Without Yb; (b)
With 0.15% Yb; (c) With 0.25% Ybl*?

(with permission of original author)
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Fig.6 Microstructures of Al-5.3Cu-0.8Mg-0.6Ag-0.5Mn alloys after aging for 120 h at 300 ‘C: (a) Without Yb; (b) With 0.15%

Yb ! (with permission of original author)
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B 7 Al-5.3Cu-0.8Mg-0.6Ag-0.2Zr 4 (M54 B L

Fig.7 As-cast microstructures of Al-5.3Cu-0.8Mg-0.6Ag-0.2Zr: (a) Without Sc; (b) With 0.1% Sc; (c) With 0.3% Sc; (d) With

0.5% Scl*! (with permission of original author)
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El8 Al-5.3Cu-0.8Mg-0.6Ag-0.2Zr 4 4E 185 ‘CUEI 2425 K300 ‘CHI %50 hffI TEM{%
Fig.8 TEM images of Al-5.3Cu-0.8Mg-0.6Ag-0.2Zr alloys after aging to peak aged stage at 185 ‘C and aging for 50 h at 300 C:
(a) At 185 °C, without Sc; (b) At 185 °C, with 0.3%Sc; (c) At 300 ‘C, without Sc; (d) At 300 'C, with 0.3%Sc*" (with permission of
original author)

R 1 Hibxh Al-Cu-Mg-Ag £ 4 LR S Bs 4 )

Table 1  Effects of rare earth on mechanical properties of Al-Cu-Mg-Ag alloy!®® 42 43

Alloy Temperature/C Tensile strength/MPa  Yield strength/MPa Elongation/%
25 482 516 9.5
Al-5.3Cu-0.8Mg-0.6Ag
300 200 205 15.3
25 523 556 7.6
Al-5.3Cu-0.8Mg-0.6Ag-0.2Ce
300 260 265 14.9
25 528 562 7.3
Al-5.3Cu-0.8Mg-0.6Ag-0.45Ce
300 269 271 12.1
25 512 565 8.5
Al-5.3Cu-0.8Mg-0.6Ag-0.15Yb
300 235 252 13.5
25 530 578 7.2
Al-5.3Cu-0.8Mg-0.6Ag-0.25Yb
300 242 262 12.3
25 513 562 8.7

Al-5.3Cu-0.8Mg-0.6Ag-0.3Sc
300 240 255 14.9
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