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A New Investment Containing Stabilized Zirconia-Capsuled
Quartz for Titanium Casting

—Mechanical Properties and Surface Reaction Layers of Casting—
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A non-phosphate bonded investment including quartz capsuled with stabilized zirconia was
developed for casting titanium. The mechanical properties of castings were compared
between the experimental investment and a commercially available phosphate-bonded silica
investment. The tensile strength values were almost the same for both castings, while the
elongation was higher than that of castings from the commercial investment. Although the
inner hardness was almost the same for both castings, the hardness in the surface layer was
lower. The reaction layer of the casting was clearly thinner. These results suggested that the
capsulizing zirconia significantly reduced the reaction of molten titanium with silica, which
improved the quality of titanium casting.
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Fig. 1 Scanning electron images of

quartz particles for the experi-
mental investment

Irregular and angular particles
(shown by white arrow in (a))

are not fully capsuled with
stabilized-zirconia, while round
particles (b) are fully capsuled.
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Fig. 3 Cross sectional microhardness dis-
10 2 tribution of Ti castings
Vertical line indicates standard
0 L . .t ) 0 deviation.
Attached MgCle Zirconia

mixing liquid| solution sol
Mold at 430°C | Mold at 700 °C

Rematitan
Plus

Fig. 2 Tensile strength and elongation of

New investment

Ti castings

The left side is for a commercial
investment mold and the right side
for the new investment mold
mixed with magnesium chloride
liquid and zirconia sol.

Vertical line on the top of each bar
indicates standard deviation.
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Fig. 5 Elemental maps of the mold
surface of the new investment
after firing at 900°C
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100pum

Fig. 6 Elemental maps on the tensile-
fractured portion of the Ti
cast into the experimental
investment mold mixed with
magnesium chloride liquid
The fractured portion had
many porosities due to reac-
tions between molten titanium
and investment particles dis-
lodged from the mold surface.
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