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Abstract: The effects of vacuum level on the appearance and internal quality of die cast AE44 Mg subframe cast-
ings were investigated. The results show that compared with low vacuum (20~30 kPa), high vacuum (<5 kPa)
can significantly reduce the flow marks/cold shuts on the surface of castings and the gas hole defects in the cast-
ings, improve the elongation and tensile strength at room temperature, increase the density and reduce the poros-
ity of the castings. The elongation of the magnesium alloy subframe is increased about 50% , and the average den-
sity is improved by 0.51% with the average porosity decreased by 0.50%. High vacuum die casting (vacuum level
<5 kPa) can effectively improve the density of Mg subframe castings, which further significantly improves their
tensile strength and elongation.
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Fig.l1 Gating system design of Mg subframe and the locations
of tensile samples
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Tab.1 Die casting process parameters of Mg subframe

R e i A/ Wk W KA/
RE/C  HEE/C (mesh)  JEJI/MPa kPa
#5250  695~705 5 50 20~30 kPa,<(5 kPa

Heox AR AL ES T2 7 m/s B SEBR R, nh 3k i
RGP LA IEF] 4.79~5.17 m/s,
R TR B A T P TR B S M R SR R
X E AT B 2, X B 5T R Eoas (<5 kPa) SR E %S
(30 kPa) X &l ZEZR 45 5 AL i 5 R0 P 358 L g 24 M g

PRI . BLAS H L2 58 o op Sk A B AT R ] R A S
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Fig.2 Variation curves of punch position with vacuum level in
the chamber during the vacuum die casting process of Mg

subframe casting

K2 AEMBEAEHULERS

Tab.2 Chemical compositions of AE44 Mg alloy %
wp
RE(La.Ce) Al Mn Si Fe Cu Ni Mg
4.06 4.21 0.39 0.024 0.0013 0.0014 0.0013 #xHi
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Fig.3 Morphologies of low vacuum die cast AE44 Mg subframe
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Fig.4 Images of high vacuum die cast AE44 Mg subframe
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X-ray images of Mg subframe castings
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Tab.3 Mechanical properties, densities and porosities of samples taking from the different parts of Mg subframe

at room temperature

Rz B
e i A 3 B/ MPa RS B2/ MPa K 3/ % BREE/ (g« em™*) FLBAA /% Jii AR E/MPa SRS Z/ MPa K 5/ % BFEE/ (g + em™*) FLBAR/ %
1 134.71 247.68 11.08 1.799 0.50 139.98 249.78 13.94 1.796 0.66
2 136.03 226.12 6.53 1.789 1.05 — 237.84 — 1.795 0.72
3 151.62 250.81 8.93 1.796 0.66 138.21 252.43 14.38 1.793 0.83
4 139.42 238.09 10.38 1.785 1.27 121.17 250.66 13.66 1.808 0.00
5 120.37 246.12 13.12 1.801 0.39 135.80 247.60 12.89 1.795 0.72
6 149.24 230.05 6.02 1.742 3.65 143.45 249.86 12.52 1.766 2.32
7 121.15 226.78 8.23 1.788 1.11 129.10 242.33 13.65 1.794 0.77
8 133.26 244.63 10.61 1.797 0.61 144.32 250.88 11.67 1.796 0.66
9 143.22 247.08 10.11 1.789 1.05 142.98 252.01 13.97 1.795 0.72
10 139.22 196.59 4.22 1.772 1.99 144.10 247.89 9.68 1.796 0.66
11 139.86 243.18 10.07 1.795 0.72 139.84 249.17 13.40 1.789 1.05
12 130.28 200.28 5.53 1.753 3.04 125.76 245.65 14.43 1.789 1.05
13 129.20 212.22 6.12 1.764 2.43 133.84 245.40 16.29 1.785 1.27
14 133.49 154.85 1.27 1.765 2.38 136.43 231.55 8.91 1.793 0.83
15 133.36 203.07 5.08 1.764 2.43 140.71 250.47 15.81 1.788 1.11
16 132.73 230.41 8.22 1.792 0.88 118.77 251.17 13.60 1.788 1.11
17 136.24 249.66 15.35 1.794 0.77 126.38 215.31 8.01 1.793 0.83
18 144.70 231.54 7.65 1.802 0.33 125.85 222.28 7.72 1.789 1.05
19 138.56 234.32 9.52 1.771 2.05 144.94 252.59 13.64 1.777 1.71
20 134.93 230.74 9.14 1.77 2.10 127.15 231.88 8.37 1.783 1.38
-5 136.08 227.21 8.36 1.781 1.47 134.67 243.84 12.45 1.790 0.97
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Fig.6 Relationship between the mechanical properties and the densities of AE44 Mg subframe at room temperature
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