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—Differential Pressure Casting Unit with Two Chambers—
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Since the mold cavity is exposed to the melting chamber in a two-chamber casting unit, the
cavity is filled with Ar gas till casting of molten titanium. Thus, the gas evacuation rate
immediately after melt casting must influence the castability and generation of internal defects.
In this study, the cavity pressure was measured using a mold simulating a two-chamber casting
process at room temperature and the results were converted into the casting pressure. Mold
permeability and preset pressures in the melting and casting chambers were considered as
factors influencing the quality of casting. The higher the mold permeability and the higher the
difference between the preset pressures, the higher level the casting pressure rapidly reached.

The results suggested that the choice of investment material should be made from the
perspective of mold permeability suitable to the casting mechanism.
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Fig. 1 Experimental setup used in
this study

A : melting pot, B : passage, C:
ceramic gasket, D : ceramic liner,
E : switch, F :electromagnet, G:
steel ball, H : steel ball socket, I:
gas guide pipe, ] : experimental cast-
ing-chamber door, K ! pressure sen-
sor and L : argon gas inlet.
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Fig. 2 Changes in mold cavity pressures
under a preset melting-chamber
pressure of 2.65 kgf/cm?

Thin and thick lines represent CB and
V 2 molds, respectively. Vertical lines rep-
resent SD. MCP : melting-chamber pres-
sure and CCP : casting-chamber pressure.
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Fig. 3 Changes in mold cavity pressure
under a preset melting-chamber
pressure of 1.55 kgf/cm?

Thin and thick lines represent CB and
V 2 molds, respectively. Vertical lines rep-
resent SD. MCP : melting-chamber pres-
sure and CCP : casting-chamber pressure.
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Fig. 4 Changes in casting pressure under
a preset melting-chamber pressure

of 2.65 kgf/cm?

Thin and thick lines represent CB and
V 2 molds, respectively. Vertical lines rep-
resent SD. MCP : melting-chamber pres-
sure and CCP : casting-chamber pressure.
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Fig. 5 Representative measured and fitted
curves of casting pressure for CB mold
O and @ represent measured values for
preset melting-chamber pressure of 2.65 and
1.55 kgf/cm?, respectively. Solid lines represent
fitting curves. MCP : meliting-chamber pres-

sure and CCP : casting-chamber pressure.
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Fig. 6 Representative measured and fitted
curves of casting pressure for V 2 mold
O and @ represent measured values for
preset melting-chamber pressure of 2.65 and
1.55 kgf/cm?, respectively. Solid lines represent
fitting curves. MCP : melting-chamber pres-

sure and CCP : casting-chamber pressure.
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Fig. 7 Influence of mold, melting-
chamber pressure, and cast-
ing-chamber pressure on ini-
tial rate of casting pressure

MCP : melting-chamber pressure.
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Fig. 8 Influence of mold, melting-
chamber pressure, and cast-
ing-chamber pressure on ulti-
mate casting pressure
MCP : melting-chamber pressure.
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