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Abstract: The effects of the addition of trace Mo and Zr elements and artificial aging on mechanical properties of
high pressure die casting (HPDC) Al-Si-Cu-Mg-Fe-Mn alloy were investigated. The results indicate that the addi-
tion of Mo can induce the formation of small granular Mo containing phase in rapid solidification of HPDC, and Zr
element is mainly soluted in the matrix. The fine and uniform Fe-containing and Mo-containing phases at the grain
boundary can strengthen the mechanical properties of as-cast alloy. In addition, with the increase of nature aging
time, the mechanical properties of Al-9.0Si-2. 0Cu-0. 2Mg-0. 1Fe-0.4Mn-1. 8Zn, Al-9. 0Si-2. 0Cu-0. 2Mg-0. 1Fe-
0.4Mn-1.8Zn-0.12Mo-0.15Zr alloys are improved. Compared with those of as-cast ones, yield strength is increased
by 7.4% and 8.8% , respectively. After artificial aging, G.P. zone and 0’ phase precipitation can increase the ten-
sile and yield strength of Al-9.08Si-2. 0Cu-0.2Mg-0. 1Fe-0.4Mn-1.8Zn and Al-9. 0Si-2. 0Cu-0. 2Mg-0. 1Fe-0.4Mn-
1.8Zn-0.12Mo-0.15Zr alloys. After artificial aging at 175 ‘C for 6 h, the tensile strength and the yield strength of
Al-9.0Si-2.0Cu-0.2Mg-0.1Fe-0.4Mn-1.8Zn alloy are increased by 8.8% and 43.0% , and the tensile strength and
the yield strength of Al-9.0Si-2.0Cu-0.2Mg-0.1Fe-0.4Mn-1.8Zn-0.12Mo-0.15Zr alloy are increased by 10.6% and
43.8% , respectively, compared to those of as-cast ones.
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Tab.1 Chemical composition of the experimental alloys %

i W
M5 Si Mg Cu Fe Mn Zn Ti Sr Mo Zr Al

M, 90 0.2 20 0.1 04 1.8 0.1 0.025 - - i
M, 9.0 0.2 20 0.1 04 18 0.1 0.0250.12 0.15 &K
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Fig.1 SEM images and EDS analysis of microstructure of as-cast M, alloy, M, alloy
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Fig.2 SEM images and elemental face scanning of M, alloy
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Fig.3 SEM images and elemental face scanning of M, alloy
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Fig.4 Morphology of AlFeMgMnSiMo phase and EDS analysis
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Tab.2 Mechanical properties of M, alloy in as-cast and

different natural aging states

19 8K I S5 R] /B o1/ MPa 602/ MPa o/ %

0 318+3.2 135+1.8 9.0+0.3
24 3214+3.0 138+2.3 8.4+0.4
48 3234+3.3 140+2.1 7.710.3
96 325+3.2 142+1.9 7.4+0.5
168 326+2.8 1434+1.7 7.240.4
360 3274+3.0 144+1.8 7.040.3
720 3284+2.9 145+2.0 6.840.4
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Tab.3 Mechanical properties of M, alloy of in as-cast and

different natural aging states

SR g GV o1,/ MPa co.2/MPa 8/ %

0 3214+2.4 13741.9 9.54+0.3
24 325+2.3 140+1.8 9.24+0.4
48 328+2.8 143£2.0 8.74+0.5
96 3314+3.0 146421 8.240.3
168 332+3.1 147+1.6 7.74+0.4
360 333+3.2 148+1.7 7.440.3
720 334+2.9 149+2.2 7.1+£0.5
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Tab.4 Mechanical properties of M, ,M, alloys under
175 C X 6 h artificial aging process
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M, 346+3.2 1934+2.5 7.1£0.3
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Fig.6 Precipitates in the M, alloy after artificial aging(175 'C X6 h)
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Fig.7 SEM images of the fracture surface of as-cast M, and M, alloys and partial EDS results of M, alloy
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