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Tab. 1 Chemical composition of cobalt-chrome-
molybdenum alloy W /%

C Cr Mo Ni Fe Mn Si Co
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Tab. 2 Experimental schemes
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Fig. 1 Wax pattern installing and welding method and gating system
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Fig. 2 Gibbs free energy variations of oxides
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Fig. 3 Mold shell morphologies
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Fig. 4 Permeability values of different mold shells
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Fig. 5 Femur condyle castings formed by different mold shells
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Tab. 3 Mold filling data of femoral condyle castings for three schemes

S FER % 0.2 mm 0.2~0.4 mm 50.4~0.6 mm 5t >0.6 mm Enanits
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Influence of Shell Materials on Filling Properties of Cobalt-Chrome-
Molybdenum Alloy Castings
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Abstract:

The thinnest area of cobalt-chromium-molybdenum alloy femoral condyle casting for knee joint implants
has thin wall thickness and right angle edge, which is difficult to fill and easily causes the scrap of casting
products. Therefore, improving the filling integrity of casting is an important way to improve the yield of
casting. The effect of three kinds of mold shells using Y,0,, ZrO, and SiO, as facing materials respectively on
the mold filling integrity of cobalt-chromium molybdenum femoral condyle castings was studied. The results
show that the Y,0, material has good inertness at high temperature, and the mold shell using the Y,O, as
facing material has higher permeability, and the mold filling of cobalt chromium molybdenum alloy femoral
condyle castings formed by the ceramic mold shell using this facing material is relatively complete.
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