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Effects of Temperature, Humidity and Inorganic Binder Content on Strength of Low-
pressure Casting Sand Core
LIU Shumei, LIU Haibin, DONG Xiaomao
(Hubei Hangte Equipment Manufacturing Co., Ltd., Jingmen 448000)

Abstract: Aiming at problems of core breakage and difficulties in sand vibration encountered in actual low presswre
casting production, an “8” -shaped block was fabricated by core-making process of a specific subframe , and effects
of ambient temperature, humidity , and inorganic binder contents on strength of sand core were investigated. The
results indicate that the formed network bonding bridge becomes more robust with the binder addition rising , lead-
ing to higher strength of sand core. Conversely, the strength of sand core is gradually diminished with higher
environmental humidity due to the hygroscopic nature. The sand cores exhibit reduced breakage and improved
vibration with the initial strength between 1.352 MPa and 1.496 MPa, and 24 h strength between 3.523 MPa and
4.498 MPa.
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Fig.2 Microstructure of bonding bridge Fig.3 “8” character block
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Fig.4 Effects of binder addition on core strength
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Tab.4 Strength of sand cores under different humidity conditions
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Fig.5 Variation of sand core strength under different humidity
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Tab.5 Strength of sand cores under different temperatures
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Fig.6  Variation of sand core strength under varied temperatures
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Tab.6 Strength of sand cores with low breakage and vibration-

induced sand
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Fig.7 24 h strength variation of sand core with immediate

strength
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