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Fig. 1 Influence tendency of three modifiers on dry strength of

phosphate no-bake sand
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Fig. 2 Moisture absorption resistance of sand samples before
and after modification
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Fig. 3 FTIR spectra of phosphate binder before and after modification
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Fig. 4 SEM images of tensile fractures of phosphate no-bake sand specimens before and after modification
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Experimental Study on Composite Modification of Casting Phosphate
Binder

GAO Rui, REN Yan-zhen, XIA Lu, ZHANG You-shou

(School of Material and Chemical Engineering , Hubei University of Technology, Hubei Provincial Key Laboratory of Green
Materials for Light Industry, Wuhan 430068, Hubei, China)

Abstract:

Pentaerythritol, sodium gluconate and sodium pyrophosphate were used to modify the phosphate binder
with the aim of improving the dry strength and moisture resistance of sand mold, and the better solution
was determined by orthogonal experiment. By means of FTIR and SEM, the mechanism of modification
was discussed preliminarily. The results show that the composite modified binder effectively improves the
dry strength of sand samples up to 35%, the moisture absorption resistance of sand samples is significantly
improved, and the fluctuation range of tensile strength decreases from 21% to 6% during 72 h storage. The
mechanism analysis shows that the molecular structure of modified phosphate binder contains -CH; and -CH,
functional groups, which improves the toughness of the bonding film, and reduces the activity of -OH of
structural water and H-O-H of crystal water, so it stabilizes the structure of bonding products. Therefore, the
bonding strength and moisture resistance of sand mold are improved.
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