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Development of Al-Cu-Mg-Ag alloys

LIU Zhi-yi, LI Yun-tao, LIU Yan-bin, XIA Qing-kun

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Al-Cu-Mg-Ag alloys based on the Al-Cu-Mg system are promising materials for new generation supersonic
passenger aircraft. The common precipitates include &', S" and Q precipitates. £ precipitate forms as thin, finely dispersed
hexagonal plates on the {111} slip planes of the matrix, and its morphology remains relatively stable at 200 ‘C. The
excellent Q precipitate produces a new medium strength aluminum alloy of high temperatures for their improved creep

resistance. The research progress of phase composition, precipitation process and alloying behavior of minor elements in

Al-Cu-Mg-Ag alloys was reviewed.
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Table 1 Precipitates present with mass ratio of Cu to Mg in

ternary and quaternary alloys

Alloy .
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composition/% Silver free roAg
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Q
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Fig.5 3DAP elemental mapping of {111} platelets in Al-1.9Cu-0.3Mg-0.2Ag alloy aged at 180 “C for 2 min (a), 30 min (b), 2 h (c)

and 10 h (d), and corresponding concentration depth profiles calculated perpendicular to platelets
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Table 2 Precipitates composition and crystal structure parameters of Al-Cu class alloys

Prec.ipitaFion Chemi.cf’tl Structure Lattice parameter/ A cla, alf Coherency
designation ~ composition type a b ¢
GP-], CuAl, Orth. 4.05 9.06 7.25 - Coherent
GP-II, CuAl, Tet. 4.04 - 7.68 1.901 Partial-coherent
1% CuAl, Tet. 4.04 - 5.80 1.436 Semi-coherent
1% CuAl, Bc Tet. 6.066 - 4.874 0.803 Non coherent
Q CuAl, Fc Orth. 4.96 8.59 8.48 - Coherent
S” CuMgAl, Mono. 3.2 9.25 2.54 - Semi-coherent
N CuMgAl, Orth. 4.00 9.25 7.18 - Semi-coherent
S CuMgAl, Orth. 4.00 9.25 7.14 - Non coherent
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M HERE, B Z TSRS MR, A4 E o
FIAE 100 °C LUK I AR, 4 ff UL & T 100 °C
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S PR I AR AN 1R, BD SR Q
FAAS B A M HORF TR A 4 38 S AT HE P B ORI 9T
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R T2 BN I ) R 2 . Al-Cu-Mg-Ag &
AR}, 2T T Q A, B B
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Ringer 0%t @ MG AT T 9. WF9TH
HAEAL G A FIIE B 200 C UL R, Q A LE 0FHARE
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FARIAT 3k Q ARHT D
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ARom W R %, B CuMg b, 78 180 CIh
B 1) it PR i P R T A4 0 1, RIAEAE 150 °C N 3R5R
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T OAINTHY, Q AHASZ M . A AT R LG £
NS MIA IR Q AR OAHIGATH, BE T Q AHER
HAER
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T A SR, B Cu/Mg LLI M, [ i H4
AL B R 4 U A AR OB P A, AT 4 i
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G MPERE e A FEE— P .
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{Ar Cu Al,. CuMg Al, Al CugMg, Als FHIEATH, TiTiX
S Xt D5 A AT R A T £ 3 e AT 5 4 1 O
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GablePZ4 Si [r3X — 52T 45 4 il REAE Si 5 Mg (1)
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52 TifM#%LITEARM

HK Al-Cu-Mg-Ag &4 KH Ti il tocRs
S, SEENT A AT A IR, BT
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FoeRUGE S ST, Xiao PR T &
FITAE, WF5TAN, Al-Cu-Mg-Ag &4 Ce B¢
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AT AR R BRI A A Ak, A e
PR . AR Ce RESR T & 4 madi i ik
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Bt Sr T —Hp Cu FER SR, pRIDfRRE T RIS
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