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Table 2. Types of oxides and binders examined and their mixing ratio for Ti.

Oxide Binder Mixing RatioBinder vs. Oxide
Mullite Si(OC,Hy),(45%), CaH;OH(50%), Water(5%) 250 g vs 1000 g
ZrO, ZrOCl, - 8H,0 : Ethanol = 20g : 100cc Ist:1vs.3 2nd:1vs.2
AlLO, Colloidal Silica Ist:1vs.3 2nd:1vs.2
CaO stabilized ZrO, Aqueous solution Ist:1vs.3 2nd:1vs. 2
CaZrO, ZrCl, - 8H,0:(CH,C0O0),Ca - H,0: water = 1 mol : 1mol Ist:1vs.3 2nd:1vs.2
CaO Unhydrated CaCl, : Ethanol=4g : 100cc 20cc vs. 150g
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Table 3. Chemical composition of AZ91HP Alloy(mass%).

Al Zn Mn Si Fe Cu Ni Mg
8.29 0.695 0.196 0.011 0.0057 0.0 0.0034 Bal.
Ti and TiAl
melts
Copper
crucible
Refractory _
mold - Cooling water

Fig. 1. Photograph showing the plasma arc melting furnace.
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Fig. 2. Schematic illustration showing plasma arc melting and

drop casting process for metal/mold investigation of
Titanium alloys.
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Fig. 3. Standard free energy change of the formation of oxides.
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Fig. 4. Photographs showing thermal stability of oxides for
magnesium investment castings, (a)Al,O,, 350°C;
(b)ZrSi0,, 350°C; (c)CaZrO,, 350°C; (d)CaO, 350°C;
(e)ALO,, 600°C; (HZrS10,, 600°C; (g)CaZrO,, 600°C;
(h)CaO, room temperature.
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Fig. 5. Photographs showing thermal stability of oxides for
commercial purity titanium investment castings,
(a)Mullite; (b)ALO;; (¢)ZrO,; (d)CaO Stabilized
Zr0,; (e)CaO; (f)CaZrO,.
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Fig. 6. Photographs showing thermal stability of oxides for Ti-
6%Al-4%V titanium investment castings, (a)Mullite;
(b)ALO;; (¢)Zr0O,; (d)CaO Stabilized ZrO,; (e)CaO;
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Fig. 7. Vickers microhardness profiles near the surface of
commercial purity titanium investment castings.
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Fig. 8. Vickers microhardness profiles near the surface of Ti- slsledct

6%Al-4%V titanium investment castings.
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