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Preparation and Analysiis of Ceramic Paste Based on Extrusion Forming

SHANGGUAN Linjianl, YANG Duol, SHI Weihua?

(1. College of Mechanical, North China University of Water Resources and Electric Power, Zhengzhou 450045, China;
2. Zhengzhou ROC Technology Co., Ltd., Zhengzhou 450045, China)

Abstract: In order to realize the 3D printing casting of ceramic paste to replace the traditional wax mold for shell making,
orthogonal tests were conducted on three factors: solid phase content, pH value and dispersant. The rheological properties
and optimal ratio of alumina paste were studied by viscosity measurement and analysis. The results show that dispersants
have the greatest influence on paste viscosity, followed by pH value and the least influence on solid content. Aluminum

oxide powder is used 51%, sodium citrate 0.5%, glycerin 4%, polyvinyl alcohol 2.25%, distilled water 42.25%, alkaline pH

ratio scheme, paste rheology can be the best.
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Tab.l Test materials and paste ratio
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Tab.2 Factor level table
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Tab.3 Test results of different components of alumina

paste
WS A B C Ze5] O /mPacs
1 1(49%) 1 figtE 1 (Na-citrate) 1 10 453
2 1(49%) 2 P 2(KH) 2 11 897
3 1(49%) 3 M 3(STPP) 3 28 213
4 2(50%) 1 fEiE 2(KH) 3 25 196
5 2(50%) 2 4 3(STPP) 1 30 621
6 2(50%) 3 HEM: 1 (Na-citrate) 2 4125
7 3(51%) 1@l 3(STPP) 2 33 682
8  3(51%) 2 M) 1 (Na-citrate) 3 4631
9 3(51%) 3 B 2(KH) 1 9974
50563 69331 19 209 51 048
59942 47 149 47 067 49 704
48287 42312 92 516 58 040
16 854.33 23 110.33 6 403 17016
19 980.67 15 716.33 15 689 16 568
16095.67 14 104  30838.67 19 346.67
% 3885 900633 2443567 277867
-789.23  5466.77 -1 1240.56  -627.56
233711 -1927.23 -195456 -1 07556
@3  1547.89 353956 1319511  1703.11
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Fig.l The relationship between three factors and viscosity
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