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Abstract

A vacuum ladling die casting system is suggested as a means to obtain a high vacuum level. A high vacuum of 17.8
mmHg is obtained by sealing the inner space of the mould. The sample product is a rear-head housing for an auto-
compressor, and the die-casting with 6-cavities was conducted. The flow analysis shows that the filling speed during
vacuum ladling is faster than for a non-vacuum system. The air holes in the sample product were too small to be seen with
the naked eye in X-ray films. Density tests show that the high vacuum ladling system reduces the internal porosity as
much as 57.8% when compared to the non-vacuum system. A defective rate of only 0.17% was found from leak testing.
The results of this research prove that the high vacuum die-casting process is useful for manufacturing of aluminium
components under high internal pressure.
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Fig. 1 Components of a air-conditioning compressor
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Fig. 3 Flow analysis of high vacuum die-casting
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(b) With high vacuum
Fig. 4 Analysis results of filling die cavity
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(b) Section view
Fig. 5 Cavity view of flow analysis
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Fig. 6 Die-casting system with vacuum ladling

Table 1 Test results of the degree of vacuum

(Unit : mmHg)
P1 P2 P3 | AP(P1-P3)
1st trial 69.9 53.0 16.8 53.1
2nd trial 50.7 41.2 10.1 40.6
3rd trial 17.8 13.4 10.8 7.0
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Fig. 6 Variation of the vacuum level at mould
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Table 2 Statistical data of the air hole size

Number of | Average Standard
specimens | size(mm) | deviation
Without high 30 1.023 0303
vacuum ' '
With high 30 0.156 0.200
vacuum
Table 3 Results of density test
Number of Average Standard
specimens density deviation
Without high 3
vacuum 30 2.55g/cm 0.0040
With high 3
vacuum 30 2.64g/cm 0.0026

Table 4 Air contents in the die-casted Al alloy

Without high With high
vacuum vacuum
Gas content 2.32cc/100g 0.98cc/100g

Table 5 Leak test results of rear head housing
Without high vacuum | With high vacuum

NG ratio 0.6% 0.17%
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