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Tab. 1 Physical and chemical properties of base sand
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Tab. 2 Particle size distribution of base sand

L 2 /%
E S|
4% 50% 70% 1005 1405 2005
20 5.5 268 402 221 5.1 0.2

BRIEFER 2.7 141 224 582 2.4 0.1
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Tab. 3 Physical and chemical indicators of bentonite
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Fig. 1 Schematic diagram of wettability test apparatus
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Fig. 2 Schematic diagram of enlargement of the sample area
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Fig. 3 Schematic diagram of contact angle fitting
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Fig. 4 Changes in contact angle between gray iron and clay sand over time
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Fig. 5 Contact angles under various additive conditions
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Fig. 7 Silica sand with 8% bentonite
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Fig. 8 Comparison of morphologies of molding sands with different bentonite contents after heating
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Fig. 9 Effect of low melting material on contact angle
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Fig. 10 Comparison of morphologies of heated molding sands with and without addition of slag powder
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Fig. 11 Spherical ceramic sand with 8% bentonite
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Study on the Wettability of Gray Cast Iron/Bentonite Molding Sand

YANG Yang, JIANG Tao, FANG Ke-nan, ZHU Shi-gen
(School of Mechanical Engineering, Donghua University, Shanghai 201620, China)

Abstract:

The wettability between molten metal and molding materials significantly influences the formation of surface
defects on castings. Utilizing the sessile drop method, contact angles of HT250 at 1 400 °C were measured
with different bentonite sands. The experiment explored the effects of multiple factors such as insulation time,
amount of bentonite added, type of additives, and type of raw sand on the contact angle. The results indicate
that an increase in bentonite content and the addition of additives that increase the presence of low-melting-
point substances lead to a decrease in the contact angle. Conversely, the addition of coal powder and small
amounts of high-melting point additives has little effect on the contact angle. When using spherical ceramic
sand with a refractoriness of 1 800 °C as the base sand to produce bentonite sand, the contact angle between
the molding sand and molten iron increases compared to silica sand. The analysis suggests that the change in
contact angle is related to the content of low-melting-point substances in the molding sand: the molding sand
surface is characterized by a non-wetting rough surface. According to the Cassie model, an increase in low-
melting-point substances between molding sands enlarges the actual contact area at the solid-liquid interface,
enhances adhesion, and reduces the contact angle; conversely, the contact angle increases.

Key words:
wettability; bentonite green sand; solid-liquid interface contact angle; low-melting-point substances; silica
sand; spherical ceramic sand
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