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Pressure Behavior of the Mold Cavity in a Differential Pressure Casting Unit with
Two Chambers

—Influence of Mold Temperature, Mold Size and Crucible Conditions—

Seigo OKAWA, Mitsugu KANATANI, Kouichi WATANABE,
Syuji NAKANO and Osamu MIYAKAWA
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In a two-chamber pressure-casting system, the rate of casting pressure increase depends on the exhausting
rate of argon gas in the mold. The purpose of this study was to measure the pressure change in a mold cavity
after the start of casting and to investigate the influence of mold temperature and thickness on the initial rate
and later value of casting pressure. Moreover, a new casting mold with an experimentally improved crucible
was proposed and its influence on the casting pressure was also investigated. Regardless of crucible condition,
Although the difference in

crucible condition did not significantly influence the initial rate, the improved crucible increased the later value

the initial rate of casting pressure decreased with mold temperature and thickness.
of casting pressure.
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Fig. 1 Experimental setup consist-

ing of melting A and casting
B chambers
¢ . melting pot, p : passage, g - ce-
ramic gasket, r : ceramic liner, m :
mold, t: gas guide pipe, d : experi-
mental casting-chamber door, and s :
pressure Sensor.
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Mold with experimental
crucible

Mold with conventional
crucible

Fig. 2 Molds with conventional (left) and
experimental (right) crucible
Fig. 1 is referred to for the alphabet
symbols.
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Fig. 3 Pressure reduction in mold cavity
for conventional crucible

The melting-chamber pressure was pre-
set at 265 kgf/cm®. S and M mean small-
and medium-sized rings, respectively. RT
and 650 mean molds held at room tempera-
ture and 650 C, respectively. Vertical lines

represent SD.
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Fig. 4 Pressure reduction in mold for ex-
perimental crucible
The melting-chamber pressure was pre-
set at 2.65 kgf/cm® Figure 3 is referred to
for the experimental group codes. Vertical
lines represent SD.
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Fig. 5 Time vs. casting pressure curves for
conventional crucible
The melting-chamber pressure was pre-
set at 265 kgf/cm’ Five measurements
were averaged for each group. Figure 3 is
referred to for the experimental group
codes.
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Fig. 6 Time vs. casting pressure curves for
experimental crucible
The melting-chamber pressure was pre-
set at 265 kgf/cm® Five measurements
were averaged for each group. Figure 3 is
referred to for the experimental group
codes.
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Fig. 7 Influence of mold conditions
on initial rate of casting pres-
sure

Fig. 3 is referred to for the experi-
mental group codes.
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Fig. 8 Influence of mold conditions
on casting pressure attained
at 0.3 s after the start of cast-
ing

Fig. 3 is referred to for the experi-
mental group codes.
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