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Development of Investment Casting Process for
Light Structural Magnesium Alloys
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Table 1. Melting criterion for magnesium alloys.

MeltTemperature RecommendedAtmosphere Operating Conditions
°C over melt(Vol %) Surface Agitation  Flux Contamination Melt Protection
650 - 705 Air +0.04% SF No No Excellent
650 - 705 Air+0.2% SF Yes No Excellent
650 - 705 75% air/25% CO, + 0.2% SF Yes Yes Excellent
705 - 760 50% air/50% CO, + 0.3% SF Yes No Excellent
705 - 760 50% air/50% CO, + 0.3% SF Yes Yes Very good

Table 2. SF6 and other potent greenhouse gases.

Global Warming
Species Chemical {Xtrpospheric Potentia-l
Formula Lifetime (years) (100 year time
horizon)
Perfluoromethane  CF, 50,000 6,500
Perfluoroethane C,Fy 10,000 9,200
Methane CH, 12 21
HFC-134a CH,FCF, 14.6 1,300
HFC-23 CHF, 264 11,700
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Table 3. Types of oxides and binders examined and their mixing ratio.

Oxide Binder Mixing Ratio
Al O, Colloidal Silica Binder vs. Oxide
ZrS10, Colloidal Silica Ist: 1 vs. 3

CaZrO,

ZrCl,°§8H,0:(CH,C00),Ca°§H,0 = 1 mol : 1 mol

2nd and after; 1 vs. 2.5

(6)
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Fig. 1. Photographs showing thermal stability of (a)ZrSiO, at room temperature, (b)ZrSiO, at 350°C, (¢)ZrSiO, at 600°C, (d)AL,0,
at room temperature, (¢)AlL,O; at 350°C, (f)AL,0, at 600°C, (g)CaZrO; at room temperature, (h)CaZrO, at 350°C, (i)CaZrO,
at 600°C.

Fig. 2. Photographs showing thermal stability of the CaQ mold at (a) room temperature and (b) 350 °C.
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Fig. 3. Schematic illustration of a plasma arc furnace and the
relative positions of the charge and mold.

Fig. 4. Photographs showing thermal stability of the CaO mold
when the melting and casting are carried out in a
controlled atmosphere.
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