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Application of Ceramic Sand in Engine Casting Production

LI Zhongze, LIU Mandui, WANG Baiqin, CHEN Zhaojie
(Luoyang Kailin Foundry Material Company Ltd., Luoyang 471003, China)

Abstract: Ceramic sand, originally developed in China, is a kind of artificial foundry sand with superior properties such as
spherical grain shape, high refractory, chemical inertness and good crushing resistance. Since the beginning of 21st
century,ceramic sand,in virtue of its exceptional characteristics in foundry use,has been successfully employed in many
factories of sand casting (green sand, sodium-silicate bonded sand, no-bake, hot-box, and cold-box, for sand moulding and
core-making) and EPC process to produce iron, steel and Non-Ferrous castings. Foundries have gained enormous benefits
of binder consumption savings, casting defects reduction, wastes emissions elimination, and quality promotion. By statistics,
the largest market of ceramic sand is the engine casting industry. This article introduces several application samples of
ceramic sand in production of engine casting parts, such as cylinder blocks, cylinder heads, and exhausting manifolds, as
well as turbocharger housings. Some application parameters, for example, ceramic sand grain size distribution, binder
adding rate, core sand properties and sand cycling process guidelines are described. Castings components production
achievements and sand using principles are also provided.
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Tab.1 Chemical composition of ceramic sand
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Tab.2 Physical and chemical properties of ceramic sand (typical)
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Fi;iv.l 3D grain morphologies of ceramic sand (left) and silicon sand (right)
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Fig.2 Frequently occurred defects on inner surface of cylinder blocks and heads
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Tab.3 Tensile strength testing results of ceramic sand by
cold-box process
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Fig.3 Sand cores by cold-box process using ceramic sand
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Tab.4 Test report of resin coated sand using silica sand
and ceramic sand
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Fig.4 Section thickness difference of manifolds made by resin coated silicon sand core (left) and ceramic sand core (right)
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Fig.5 Schematic turbocharger housing core assembly
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Tab.5 Process parameters of RCS using ceramic sand for
turbine housings
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Fig.6 Outside appearance and section view of
turbocharger housing
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Fig.7 Aluminum cylinder head production line using inorganic
binder bonded ceramic sand cores
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