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Influence of Decompression Speed on Blowholes in Countergravity
Investment Casting of Titanium Alloys

Ayumi HORI, Takanori MATSUKI, Yoshinori SUMI, Ken TANABE and
Yasuhiro SAWADA

Synopsis

Titanium precision casting parts are manufactured by countergravity investment casting. Improper casting conditions may
cause casting defects such as blowholes, so casting must be performed under appropriate conditions. Casting CAE is a powerful
method to predict filling behavior. However, it is important to calibrate the calculation and actual phenomena. So, it is necessary
to elucidate the blowhole formation mechanism and investigate the influences of each manufacturing parameter.

In this study, the filling behavior of molten titanium alloys at a reduced pressure rate was observed by an experimental casting
device and a high-speed camera.

As a result, it was confirmed that the decompression rate plays an important role in blowhole formation, and that the presented
method can be used for accurate prediction of mold filling of titanium alloys.
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Fig. 1. Schematics of visualizing apparatus.
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Fig. 2. Internal structure of visualizing apparatus.
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Fig. 3. Pressure changes in casting chamber.
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Fig. 4. Method for calculating area ratio of the blowhole.
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Fig. 5. Behavior of the filling into a mold.
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Fig. 7. Effect of speed of reduced pressure on area ratio
of blowhole and filling time.
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Fig. 8. Result of water model.
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Fig. 10. Air flow test of mold.
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Fig. 11. Filling behavior of experiments and simulations.
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Fig. 12. Behavior of air bubbles by simulation.
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