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Table 1 Physical and chemical properties of ceramic sand
% fif e HERRLLES T ik 7 £
ALO, SiO, HAh jEpEE/C (g-cocm®) FE (20~1000 C)/C

>75% 20% <5% =1800 1.95~2.05 <1.1 6x10°
F2 RBWEAERKE
Table 2 Test factors and levels
iS5y
K-
VURFRER (A) 1% DUBAREE (B) 1% RN (C) 1%
1 15 0.1 0.1
2 2.0 0.15 0.2
3 25 0.2 0.3

F3 EXRWR
Table 3 Orthogonal test table

RIS PUBIEREN (A) /% DUBHEREL (B) 1% RINKEELIE (C) 1%

1 1(15) 1(0.1) 1(0.1)
2 1(15) 2(0.15) 2(02)
3 1(15) 3(02) 3(03)
4 2(20) 1(0.1) 2(02)
5 2(20) 2 (0.15) 3(03)
6 2(20) 3(0.2) 1(01)
7 3(25) 1(0.1) 3(03)
8 3(25) 2(0.15) 1(0.1)
9 3(25) 3(02) 2(02)
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7.98 \/
760k o e
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Fig. 1 Chart showing the influence of level changes of
factors on indicators
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Table 4 Range analysis of total index of orthogonal experiment
WiH 1 2 3 4 5 6 7 8 9
1 hifi iE/MPa 0.183 0.232 0.212 0.251 0.269 0.229 0.265 0.261 0.251
24 hi i IMPa 0.774 0.727 0.647 0.704 0.662 0.702 0.681 0.720 0.640
950 “C5k i 5 /MPa 7.91 8.04 7.99 8.30 8.12 8.21 7.72 7.20 8.11
JEEiEgan 3.811 3.759 3.284 3.694 3574 3.605 3.693 3.924 3.393
FSES K, K, Ky K, K, K3 2= RIES
b A 10.854 10.872 11.010 3.618 3.624 3.670 0.052 A,
SRR
o B 11.199 11.256 10.281 3.733 3.752 3.427 0.325 B,
W2E53 8t
C 11.340 10.845 10.551 3.780 3.615 3517 0.263 C,
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Fig. 2 Morphologies of sodium silicate sand bond bridge
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Fig. 3 Morphology and EDS analysis of sodium silicate sand bond bridge
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Fig. 4 DSC curves of sodium silicate sand samples before and after modifying
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Fig. 5 XRD analysis of modified sand samples
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Experiment and Characterization of Composite Modified High Modulus
Sodium Silicate

MIAO Hu-lin", DU Xue-shan', ZHANG Ming', SUN Yu-fu', CHENG Nan®

(1. School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, Henan, China; 2. Zhengzhou
Jinnaiyuan New Materials Technology Co., Ltd., Zhengzhou 450001, Henan, China)

Abstract:

High modulus sodium silicate was modified by polyacrylamide, potassium tetraborate and lithium tetraborate,
and its tensile strength of 1 h, 24 h and residual strength at 950 °C were measured. The influence mechanism
of the modifier on the properties of sodium silicate sand, the bonding state between sand particles and
the morphology of the bond bridge were analyzed by XRD, SEM, EDS and DSC. The results show that
the optimum dosage of modifier composition was potassium tetraborate 2.5%, lithium tetraborate 0.15%,
polyacrylamide 0.1%. The 1 h tensile strength, the 24 h tensile strength, and the residual strength of the
modified sand samples were 0.261 MPa, 0.72 MPa and 7.2 MPa, respectively. The addition of modifier
increases the normal temperature strength of sodium silicate sand to some extent and improves its
collapsibility.
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sodium silicate sand; compound modification; tensile strength; normal temperature strength; collapsibility
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