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Abstract: Aiming at the flow state of molten metal in injection chamber during aluminum alloy die casting process, the
flow state, gas entrainment and gas-lock in in the injection chamber were simulated with using ProCast software under
different process conditions designed based on the orthogonal test. The results show that the flow state of molten metal in
injection chamber is different with different process parameters, among them punch velocity has biggest impact on the flow
sate. With increasing punch velocity, the risk of gas entrainment increases significantly. The gas entrainment risk decreases
with filling degree of injection chamber. The effect of injection chamber diameter, length and the molten metal temperature
is not obvious.
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Tab.1 Factors and factor levels
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M %
KF EGE JE 4% 4% kg SR
B2 /mm K /mm %) /(mis) g /C
1 40 300 30 0.1 620
2 50 400 45 0.2 640
3 60 500 60 0.3 660
4 70 600 5 0.4 680
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Fig.1 A 3D model of injection chamber and its meshing
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Fig.2 Variation of AISi9Cu3 alloy viscosity with temperature
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Tab.2 The process plan and result of orthogonal experiment
KK SR EHEKE RN ERWE sk & I I Tk BR WA
H A/mm B/mm C(%) D(m/s) E/'C S XU AR AU
1 40 300 30 0.1 620 0 0 0
2 40 400 45 0.2 640 1 0 1
3 40 500 60 0.3 660 1 1 0
4 40 600 75 0.4 680 1 1 0
3 50 300 45 0.3 680 1 0 1
6 50 400 30 0.4 660 2 1 1
) 50 500 75 0.1 640 0 0 0
8 50 600 60 0.2 620 1 0 1
9 60 300 60 0.4 640 1 1 0
10 60 400 75 0.3 620 1 1 0
11 60 500 30 0.2 680 1 0 1
12 60 600 45 0.1 660 0 0 0
13 70 300 75 0.2 660 0 0 0
14 70 400 60 0.1 680 0 0 0
15 70 500 45 0.4 620 2 1 1
16 70 600 30 0.3 640 1 0 1
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Tab.3 The analysis table of mean and range values
JEHEE EHER EHER dkEE £RBR

s £ A/mm  E B/mm W% C(%) D/A(m/s) HEE/T
k1 3.00 2.00 4.00 0.00 4.00
k2 4.00 4.00 4.00 3.00 3.00
k3 3.00 4.00 3.00 4.00 3.00
k4 3.00 3.00 2.00 6.00 3.00
k1 0.75 0.50 1.00 0.00 1.00
k2 1.00 1.00 1.00 0.75 0.75
k3 0.75 1.00 0.75 1.00 0.75
k4 0.75 0.75 0.50 1.50 0.75
B2 R 0.25 0.50 0.50 1.50 0.25
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Fig.3 Flow velocity and surface fluctuation of molten metal in the injection chamber under No. 9 orthogonal test
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Fig.4 Flow field of molten metal in the injection chamber under No. 9 orthogonal test
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Fig.5 Flow velocity and surface fluctuation of molten metal in the injection chamber under No.5 orthogonal test
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Fig.6 Flow field of molten metal in the injection chamber under No. 5 orthogonal test
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Fig.7 Flow velocity and surface fluctuation of molten metal in the injection chamber under No.6 orthogonal test
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Fig.8 Flow field of molten metal in the injection chamber under No. 6 orthogonal test
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Fig.9 Flow velocity and surface fluctuation of molten metal in the injection chamber under No.14 orthogonal test
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Fig.10 Flow field of molten metal in the injection chamber under No. 14 orthogonal test
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