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Fig. 1 Schematic diagram of the self-curing mechanism of the new
water-based self-curing coatings
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Fig. 3 Particle morphological characteristics of the quartz powder
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Fig. 4 Schematic diagram of bound and free liquid of the coatings
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Table 2 The effects of the refractory aggregate particle size
and distribution on water content and self-drying curing
time of the water-based self-curing coatings
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Fig. 5 The relationship between the moisture content and the self-
curing time of the coating
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Effect of Refractory Particle Size and Shape on Self-Curing Time of Water-
Based Self-Curing Casting Coatings

ZHAN Chun-yi"?, FENG Sheng-shan"?, XIE Shu-zhong®*, LIU Chun-jing®*, HUANG Dong"?, WU
Wei-feng"?, LIANG Jia-hao®*, GAO Yun-hua®, CHEN Jian-li"?, BIAN Qing—qing"?

(1. Guangdong Cadre Institute of Science and Technology, Zhuhai 519090, Guangdong, China; 2. Zhuhai Key Laboratory of
Advanced Equipment Manufacturing and Material Processing Technology, Zhuhai 519090, Guangdong, China; 3. Guangdong
Zhuli Casting Materials Technology Co., Ltd., Zhuhai 519080, Guangdong, China; 4. Guangdong Molding Material Engineering
Technology Center, Zhuhai 519180, Guangdong, China)

Abstract:

The self-curing mechanism of water-base self-curing sand-casting coating was described. The relationship
between the moisture content and the self-curing time of the coating was analyzed on the basis of the
principle of non-isometric ball stacking and verified experimentally. The influence law and cause of the size-
distribution and morphology of refractory-aggregate particle on self-curing time of the coating were studied
based on experiments. The results showed that the moisture content of the coating had an approximate linear
relationship with the self-curing time of the coating; the particle-size distribution of refractory-aggregate
had a significant effect on the self-curing time, while the particle size had little effect; the particle size of the
refractory aggregate should be normally distributed with an average particle size of 200 mesh to 325 mesh; the
particle morphology of the refractory aggregate also significantly affected self-curing time of the coating, the
coating prepared by the powder quartz whose grain shape is similar to the spherical shape had a low moisture
content and the coating can cure quickly; the coating with a thickness of 0.5 mm can achieve self-curing
within 100 minutes under an environmental condition of a relative humidity of 80%+2%, which basically
meets the production requirements of resin sand casting under high humidity climate conditions in South
China.

Key words: water-based; self-curing coatings; self-curing time; particle size distribution of refractory-
aggregate; particle morphology
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