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Table 2 The composition range of ADC12 aluminum alloy
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Fig. 1 The experimental process flow chart
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Fig. 2 Effect of Si content on mechanical properties of

alloy in cast state
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Fig. 3 Effect of Cu content on mechanical properties of

alloy in cast state
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Fig. 5 Effect of Mn content on mechanical properties of

alloy in cast state
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Fig. 4 Effect of Mg content on mechanical properties of
alloy in cast state
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Table 4 The results of orthogonal experiment
W% pEaiT
HE w(SD/% wCw/%  wMg)/% w(Mn)/%
HLriR g /MPa 2R/ %
A B C D
L, 1 1 1 1 262 1. 23
L. 1 2 2 2 222 1. 95
Ls 1 3 3 3 278 2. 46
L, 2 1 3 2 235 2.12
Ls 2 2 1 3 292 2.33
L 2 3 2 1 257 1.78
L, 3 1 2 3 236 2.11
Ls 3 2 3 1 234 1. 67
L, 3 3 1 2 256 1. 84
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A S kL3
R w(S/ % w(Cw/%  w(Mg)/%  w(Mn)/%
HiiiE E/ MPa /%
A B C D

K, 762 733 810 753

K, 784 748 715 713 LR B - & B R KPR bR A0

K, 726 791 747 806

K,/3 254 244 270 251

K,/3 261 249 238 238 Egﬁﬁ.%lﬂ?*ﬁ#&%%?
K;/3 242 264 249 269
% R 19 20 32 31

H, 5. 64 5. 43 4.82 4.96

H, 5. 96 5.98 5.35 6. 04 ZE M 3R &% B B KT AR R A

H, 5.56 5.75 6. 99 6.16

H,/3 1. 88 1. 81 1.61 1. 65

H,/3 1.99 1. 99 1.78 2.01 MR . F£REZEKEEFREEYE
H,/3 1.85 1.92 2.33 2.05
H’ER 0.14 0.18 0.72 0.4
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Study on composition optimization of ADC12 die-casting aluminum alloy
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School o f Materials Science and Engineering , He fei University of Technology , Hefei 230009 ,China

Abstract: In order to obtain the best mechanical properties of ADC12 die-casting aluminum alloy, the
addition of Si, Cu, Mg and Mn was studied by single factor test and orthogonal test, and the
microstructure was analyzed. The results show that the tensile strength of the alloy increases first and
then decreases with the increase of Si and Cu content in a certain range. The tensile strength and
elongation of the alloy increase with the increase of Mg and Mn contents. The order of influence of four
elements on the tensile strength and elongation of the alloy is Mg>Mn>Cu>>Si. When the optimum
content of main elements in the alloy is w(Si)=11%, w(Cu)=3.0%, w(Mg)=0.2%, w(Mn)=0.5%,
the mechanical properties of the alloy are the best. Its tensile strength is 285 MPa, and the elongation is
2.23%.

Key words: die-casting aluminum alloy; microstructures; element addition amount; orthogonal test;

mechanical properties



