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Solidification feeding behavior and model of
vacuum counter-pressure casting technology
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Abstract: Through analyzing the density of vacuum counter-pressure casting samples under different keeping pressures,
their solidification feeding behavior and mathematical model were discussed. The results indicate that both the solidification
feeding velocity and ability of vacuum counter-pressure casting technology depend on magnitude of keeping pressure mainly.
As for the same location among dendrite, the higher the keeping pressure is, the stronger the feeding velocity and ability are,
the denser the microstructure is. Meanwhile, as for the different location among dendrite, changing trend of the density
become V shape, moreover, the density is much more even with the increase of keeping pressure.
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Fig.1 Working theory of vacuum counter-pressure casting:

1—Upper kettle; 2—Down kettle; 3 —Crucible; 4 —Rising tube;

5—Clapboard; 6—Mould; 7—Molten metal; 8 —Foundation;
K1, K2, K3, K4, K5—Switch valves of pneumatic membrane;

T1, T2—Regulating valves of pneumatic membrane

p, kPa
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Technical graph of
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Fig.2 Technical graph of vacuum counter-pressure casting
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Table 1 Technical parameters of vacuum counter-pressure casting

Sample No.  Vacuum degree/kPa Pressure difference/kPa Keeping pressure/kPa Time of keeping pressure/s
1 15 40 75 400
2 15 40 200 400
3 15 40 320 400
4 15 40 450 400
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Table 2 Density of vacuum counter- pressure casting aluminum alloy sample

Mass in
Sample No. pri(szil;:/llfPa Ma: 11/1; air, distilled water, (mi—my)/g pl(g-em™) dl:iziutt}i/\//;
my/g
1-1 75 48.060 29.800 18.260 2.632 0.992
1-2 75 47.215 29.185 18.030 2.619 0.987
1-3 75 46.210 28.520 17.690 2.612 0.985
1-4 75 48.420 29.810 18.610 2.602 0.981
1-5 75 47.475 29.255 18.220 2.606 0.982
1-6 75 47.930 29.565 18.365 2.610 0.984
1-7 75 48.250 29.840 18.410 2.621 0.988
2-1 200 48.650 30.465 18.185 2.675 1.008
2-2 200 47.050 29.395 17.655 2.665 1.004
2-3 200 48.900 30.500 18.400 2.658 1.002
2-4 200 47.705 29.655 18.050 2.643 0.996
2-5 200 47.480 29.550 17.930 2.648 0.998
2-6 200 45.525 28.350 17.175 2.651 0.999
2-7 200 47.995 29.995 18.000 2.666 1.005
3-1 320 48.470 30.475 17.995 2.694 1.015
3-2 320 49.040 30.745 18.295 2.681 1.010
3-3 320 47.885 29.975 17.910 2.674 1.008
3-4 320 48.290 30.155 18.135 2.663 1.004
3-5 320 48.740 30.415 18.325 2.660 1.003
3-6 320 49.270 30.810 18.460 2.669 1.006
3-7 320 49.185 30.865 18.320 2.685 1.012
4-1 450 48.495 30.525 17.970 2.699 1.017
4-2 450 49.650 31.215 18.435 2.693 1.015
4-3 450 49.015 30.760 18.255 2.685 1.012
4-4 450 47.540 29.805 17.735 2.681 1.010
4-5 450 48.340 30.305 18.035 2.680 1.010
4-6 450 48.590 30.475 18.115 2.682 1.011

4-7 450 47.655 29.975 17.680 2.695 1.016
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