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Fig. 1 Morphology and particle size distribution of powder in the coating
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Fig. 2 Morphology and particle size distribution of colloidal particles of silica sol
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Fig. 3 Physical properties of coating slurry
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Fig. 4 The coating layer thicknesses on the wax patterns
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Fig. 5 Microstructures of coating surface layers
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Fig. 6 The morphology and particle size distribution of colloidal particles of silica sol clear solution obtained by centrifuge
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Fig. 7 The morphologies of original silica sol after freezing rapidly
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Key Parameters Dynamic Evolution Process and Gelation Mechanism of
Silica Sol Primary Coating Used for Investment Casting

WU Lin"?, JIANG Wei-guo®, HAO Yue'?, HU Yu-kun®, ZHANG Qiong-yuan*?, ZHAO Dai-yin"*, ZENG
Hong"?, GUO Wei-hua“?

(1. State Key Laboratory of Clean and Efficient Turbomachinery Power Equipment, Deyang 618000, Sichuan, China; 2. Dongfang Electric
Corporation Dongfang Turbine Co., Ltd., Deyang 618000, Sichuan, China; 3. School of Intelligent Manufacturing, Weifang University of
Science and Technology, Shouguang 262700, Shandong, China)

Abstract:

The surface layer coating of investment casting was prepared by particle size distribution technology and
silica sol with low sodium ions. The powder particle sizes and colloidal particle sizes of the silica sol were
tested via a laser particle size analyser. The pH values of the silica sol, SiO, contents of the silica sol and
viscosity values of the coating were tested by a pH meter, an analytical balance and a viscometer, respectively.
The colloidal particle morphologies of the original silica sol and gelatinized silica sol were observed via
transmission electron microscopy (TEM). The results show that, with decreasing of water content in the
coating,the pH value of the clear solution of coating decreases, and the SiO, content and viscosity value of
the coating increase during the early stage of coating applying. During the later stage of coating applying, the
decreasing of water content is obvious, resulting in the increase of the contacting probabilities of the silica sol
colloidal particles in the coating, and the aggregation and growth of colloidal particles caused by the
Brownian motion between the colloidal particles, finally leading to rapid decrease of the pH value of the clear
solution of the coating, rapid increase of the SiO, content,obviously increasing of the coating viscosity value
which resulting in the increase of the thickness of coating layer and the generation of cracks on the surface
layer coating.

Key words:
investment casting; silica sol; coating; pH value; viscosity; gelation mechanism
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