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Study on the One Chamber Pressure Casting Machine for Titanium
Part 2 Influence of the Mold Permeability on Casting Defects

Kouichi WATANABE, Seigo OKAWA, Mitsugu KANATANI,
Syuji NAKANO, Osamu MIYAKAWA and Masayoshi KOBAYASHI*
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Casting defects and titanium flow using a one-chamber pressure casting machine were
observed by the transparent X-ray method and molten tracer element method, respectively.
To clarify the relation between casting defects and filling types, three types of wax patterns
were invested at one time. To estimate the influence of mold permeability, three types of
investment which significantly differed in permeability were used. As a result, investments
with high permeability cause many internal defects in thick plate castings and external defects
on thin plate castings and mesh castings. These defects were closely related to the flow in the
cavity. Low permeable investment caused few casting defects despite the cavity type.
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Fig. 1 Three types of wax pattern
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Fig. 2 X-ray radiographs of three type castings in the case of the investment with higher

permeability ; thick plate castings (up), thin plate castings (middle) and grids

castings (bottom)
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Fig. 3 X-ray radiographs of three type castings in the case of the investment with higher
permeability ; thick plate castings (up), thin plate castings (middle) and grids
castings (bottom)
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Fig. 4 X-ray radiographs of three type castings in the case of the investment with low

permeability ; thick plate castings (up), thin plate castings (middle) and grids

castings (bottom)
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Fig. 5 Typical elemental maps of thick
castings ; the upper plate corre-
sponding to the center one in
Fig. 2, and the lower plate, the

left one in Fig. 4
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Fig. 6 Typical elemental maps of the

thin plate of the center one in
Fig. 3 ; outermost surface (up),
the surface after grinding of 0.1
mm (bottom)
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Fig. 7 Typical elemental maps of grids

castings after grinding of 0.4
mm ; the upper plate corre-
sponding to the left one in Fig. 2,
and the lower plate, the left one

in Fig. 4
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Fig. 9 Sectional analyses of the casting

of the center one in Fig. 2
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