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Table 1 Test parameters of dry precoated sand
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Table 2 Influence of hydrate particle size on tensile
strength of sample
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Fig. 1 Effect of hydrate addition amount on curing time and tensile
strength of precoated sand sample
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Fig. 2 Influence of organic acid addition amount on tensile
strength of precoated sand sample
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Fig. 3 FTIR spectrum of organic weak acid bonding system
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Table 3 Stability constants of metal-organic ligand

complexes
(IR SR T [N IgKn
AP* 1, 2,3 7.26, 13.0, 16.3
i3 cu* 1, 2 6.23, 10.27
Mg 1, 2 3.43, 4.38
zZn* 1, 2, 3 4.89, 7.60, 8.15
ALY 1 20.0
iR cut(Lh) 1 11.2
Zn*(LY) 1 11.4
cu* 1,2, 3,4 32,511, 478, 651
WA TR Mg** 2 1.36
zZn* 1,2 2.68, 8.32
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Fig. 4 Influence of coupling agent addition amount on tensile strength
and curing time of precoated sand sample
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Fig. 5 Influence of coupling agent on storage stability of precoated
sand sample
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Fig. 6 FTIR spectrum of coupling agent bonding system
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Fig. 7 Fracture morphology of phosphate bonded precoated sand
sample
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Influence of Auxiliary Materials on Performance of Phosphate Bonded Dry
Precoated Sand

TANG Wen-zhuo, ZHANG You-shou, XIA Lu
(School of Materials and Chemical Engineering, Hubei University of Technology, Wuhan 430068, Hubei, China)

Abstract:

This paper presents the results of a study on the effects of hydrates, weak organic acids, coupling agents and
other auxiliary materials on the curing time, tensile strength and storage stability of the phosphate bonded
precoated sand samples. In this study, the relevant change curves were obtained. The results show that the
precoated sand prepared by adding 2.5% phosphate as binder, 3% aluminum sulfate hydrate, 0.2% citric acid
and 0.4% coupling agent can be cured in 2 minutes and its tensile strength can reach more than 1.6 MPa by shot
sand molding. The phosphate bonded precoated sand samples have good storage stability. The SEM
microscopic observation and FTIR analysis were also carried out to preliminarily explore the action
mechanism of the auxiliary materials.
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