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Properties and Microstructure of Gypsum Waterborne Binder Shell

XU Guiping!2, LI Tao", LIU Baoguang", Qiu Baogiang"”, WANG Xu"

(1. Shanghai Composite Materials Technology Co., Ltd., Shanghai 201100, China; 2. Shanghai Aerospace Resin Matrix
Composite Materials Engineering Technology Research Center, Shanghai 201100, China)

Abstract: The process of producing hollow metal artwork by gypsum mould investment casting was taken as an example.
The influence of filler, additive and water-based silica sol binder on the properties of gypsum shell was studied. By
observing and analyzing the microstructure of the gypsum shell under different formulations, the formula with the best
comprehensive performance was obtained. This formula can enhance the air permeability of gypsum shell, improve the
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mechanical properties and surface quality of gypsum shell, and reduce the cracking tendency of gypsum shell.
Key words. gypsum; waterborne binder shell; performance of gypsum shell; formula; microstructure
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Fig.l Flow chart of gypsum mold investment casting process

== LSt
Tab.l Experimental materials
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Tab.2 Add silica gel gypsum-type formula table
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Fig.2 Surface reinforcement effect drawing
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Fig.3 Casting effect ofgypsum shell
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Fig.4 Gypsum shell under the landfill pouring picture

FOUNDRY TECHNOLOGY

Vol.40 No. 10
Oct. 2019

= SEHE N ERIGOERE
Fig.5 Gypsum shell under the landfill pouring photo
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Tab.3 Addition silica sol gypsum shell performance
measurement data

. PUETRRE PR FATE FEEREE
IMPa /MPa /(mm/10) /(10xp.m)
1 11 18 17.0 13.04
2 18 2.6 10.0 12.55
3 24 3.0 3.0 12.03
4 3.2 34 25 11.68
5 44 5.4 25 11.03
6 49 6.2 25 10.99
7 55 75 12 10/77
8 6.8 1.7 1.0 10.65
9 7.2 8.4 0.9 10.22
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Fig.6 Comprehensive analysis of gypsum shell performance
under different formulations
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Fig.7 Microstructure of gypsum shell under different formulations
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