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Table 1 Chemical composition of the experimental alloys W /%
a2y iy Rl

&4  CuMg

Si Cu Mg Fe Sr Si Cu Mg Fe Sr Al
A 2 9 1 05 010 0.03 912 1.02 051 011 0.026 #xuk
B 1 9 1 1 0.10 0.03 9.07 099 1.01 009 0031 &
c 4 9 2 05 010 0.3 896 203 048 010 0.028 #&xik
D 4 9 4 1 010 0.03 9.04 397 103 012 0027 Hxur
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Fig. 1 The SEM-BSE images of as-cast alloys
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Table 2 The results of EDS compounds

JET 038 %
FF
Al Si Mg Cu
1 71.98 3.50 221 22.31
2 72.24 11.50 6.27 9.98
3 70.30 2.47 2.65 24,57
4 70.50 29.50
5 73.37 5.93 4.88 15.81
6 70.82 29.18
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Fig. 2 XRD patterns of the as-cast alloys
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Fig. 3 DSC curves of the as cast alloys
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Table 3 Precipitation temperature of different precipitates

WAL b QfH 0 H
a4
(P4)/C (P3)/C (P2)/C (P1)/C
A 620.71 572.33 541.84 516.19
B 619.84 571.93  551.85 (Mg,Si)  516.74
c 617.24 570.78 530.06 516.88
D 614.37 569.27 527.27 516.19

B, BRI S ARAINT R B BT R

2.3 T6F4ER

HALIERTAI-Si-Cu-MgE AR BT MK
A EURZIERNNRGEEEENE
MEmEEE . MESAR (EL) 8tt, £3E
BRBEERDE BN o -AIRKF , NE4FTETLL
B, DA =HEREUENRER, Hla, K
Cu/MgtkHIBA £ I CUB EMNDEEFEREMET
BRBR . REDSHHT, BEEZTEHELEYAD
916.10Si. 11.16Cu. 3.40Mg#169.34Al (at.% ) ; D&
Sh=AENEYIR /95.24Si. 17.33Cu. 1.98Mg#Hl
75.44A1 (at% ) , X5QtEMH1EIL, EDSHITEER
x4,

BE48% rounory
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Table 4 The results of EDS compounds at.%

75 Al Si Mg Cu
1 69.34 16.10 3.40 11.16
2 75.44 5.24 1.98 17.33
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5dhalILE L, Q-Al,Cu,MgSi,fBEHHLAIHEE (K
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(c) CHe (d) DA

El4 T67SEM-BSEE
Fig. 4 The SEM-BSE images of alloys after T6 heat treatment
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Fig. 5 Bright-filed TEM image with corresponding SAED pattern of aged alloy
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Al,Cu,Mg,SistH .

2.4 NEFMHRE
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Fig. 6 Stress-strain curves of alloys after T6 temper
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Table 5 Tensile properties of the alloys after T6 temper

e PURGEE/MPa EIRBRE/MPa WS %
A 356.5+4.1 263255 102+0.4
B 338.3+7.6 251.6+6.4 8.1+06
c 389.3£5.2 297537 11.4+0.5
D 416.2+9.8 330.3+13.9 6.0+12

EFEKEIES . (BREBIIDEETMgSEHEE,
CuB SEMMCu/MgtLIZBINNIRER T A EMEE, (B
EETRE ., FEi, Al-Si-Cu-Mg&2HHFMEER Y
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SH, FHETE o -AIEKRPF AT BB R HE
SEMRENDE. SAGSEL, SMgEEFR
Cu/Mgtt SEB& £ A9II BT RFD B '-Mg,Sitr H AR
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Al;Cu,Mg,SitEF0 0 "-ALCutBifE, 125 T & EH
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Al.Cu,MgSiABENNHEKA, SHDEEHEEXETRE.
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MgEL AR E L RIGNE, AT LLESAI-SI-Cu-Mga &Ik
FR SR EFEE .

BRI EHEED TSR, MgERENEEE
MEIMRA, MEECISERIEN, SEIHEET
BEia%y, E7T20UFESS TR B OSSR . NEH

El7 &ETeSH{RET AR
Fig. 7 Fracture surface of alloys after T6 temper
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RE FHr HQAEF 0 #8; ZCu/MgLbiBEIRT, EIRTHEN
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FHEBBRATEARNER, NMEIEEhIsREM
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Effects of Cu Content and Cu/Mg Ratio on the Microstructure and
Mechanical Properties of Al-Si-Cu-Mg Alloys

GU Qi, ZHOU Peng-fei
(School of Intelligent Manufacturing, Yancheng Polytechnic College, Yancheng 224005, Jiangsu, China)

Abstract:

The microstructure and mechanical properties of Al-Si-Cu-Mg alloys with different Cu contents and Cu/Mg
ratios were investigated. The results showed that the Mg,Si, Q-Al;Cu,MgSis and 6-Al,Cu intermetallic phases
formed in the as-cast Al-Si-Cu-Mg alloys depending on the Cu content and the Cu/Mg ratio. The Mg,Si was
formed in the relatively low Cu/Mg ratio of alloy, while high Cu/Mg ratio promotes the formation of Q-phase
and 0-phase. With the same Cu/Mg ratio, the high content of Cu and Mg elements simultaneously enhances
the formation of Q-phase and 0-phase. Microstructural observation from the T6 tempered alloys revealed that
the Cu content and the Cu/Mg ratio control the dissolution of primary intermetallic phases and the formation
of precipitates, thus affecting the strength and the ductility. It was indicated that by controlling the Cu and the
Cu/Mg ratio, the Al-9Si-2Cu-0.5Mg aged alloy with few primary compounds and a large number of fine Q'
precipitates exhibits high strength and acceptable ductility.
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