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Effects of Particle Size and Concentration of Silica Sol on Microstructure and Proper -
ties of Ceramic Mould
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Shanghai University of Engineering Science, Shanghai 201620; 2. Shanghai Wedge Investment Casting Co.,Ltd.,
Shanghai 201401)

Abstract: Taking silica sols of varied concentrations with small particle size (3~5nm) and common particle size (8~15
nm) as binders, the ceramic shell were prepared, and the microstructure, mechanical properties and physical properties
were investigated. The results indicate that silica sol slurry with small particle size exhibits desirable rheological proper-
ties, thixotropy and suspension rate. Under identical silica sol concentration, the green body strength of silica sol shell
with small particle size is 73% higher than that of common ones, and the strength after calcination at 1 000 “C is 148%
higher than that of the common ones. Based on higher sintering activity, silica sol shell with small particle size pos-
sesses a larger sintering shrinkage rate and lower porosity. After baking at 1 500 ‘C, the porosity of silica sol shell with

small particle size is only 20.7% under identical silica sol concentration, which is far lower than that of common ones.
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Tab.1 Parameters for silica sol binders with different particle sizes and concentrations

ek R4 /nm w (Si0,)/ % REWE /% pH (25 °C) P/ (grem ?) (25 °C) I/ (mPa-s) (25 °C)
G-28 8~15 28 5 10.1 1.195 2.6
G-15 8~15 15 5 9.9 1.035 2.0
S-15 3~5 15 5 11.5 1.108 6.8
S-5 3~5 5 5 10.8 1.035 3.5
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Tab.2 Composition and process parameters of different ceramic slurries
B B LESH R4 7 0 KA R 57/ % LA/ % T L TR B /s pH HIE/ (geem ™)
GS-28 G-28 8.9 2.78
GS-15 G-15 . 8.4 2.81
R A 325M 0.3 0.3 3.2~3.7 34~37
SS-15 S-15 11.0 2.81
SS-5 S-5 10.1 2.98
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Fig.1 Flow chart of preparation process for ceramic shell
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Tab.3 Process parameters for ceremic shell-making
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Fig.2 Properties of different ceramic slurries
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Fig.3 TG- DSC curves of different ceramic shells
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Fig.4 XRD patterns of different ceramic shells
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Fig. 5 SEM images of green bodies of ceramic shells
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Fig.6 SEM images of ceramic shells sintered at different temperatures
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Fig.7 Flexural strength of different ceramic shells
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Fig.8 Thermal expansion rate of ceramic shells
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