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Fig. 1 Preparation process of the modified water glass binders
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Fig. 2 Flow chart of the sample preparation process
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Table 1 Chemical composition of the sand Wg /%
Sio, AlLO, K,0+Na,O CaO+MgO+TiO,+Fe,0, KR
91 45 0.7 0.3
F2 FEWHRES R
Table 2 Grain size distribution of the sand
RS ATIE 20 30 40 50 70 100 140 200 270 J[isERA RRlA
L 451/% 0 0.3 4.2 32.2 43.78 7.6 6.6 2.7 1.6 0.8 0.22

*3  KOHHYIMNE X R RS2 B B 00
Table 3 Influence of KOH addition on tensile strength of

4 NaOHRYMMANEXF R HEH IR E RN
Table 4 Influence of NaOH addition on tensile strength of

the samples the samples
i jE/MPa i/ MPa
JnA+=lg A=y
BT 588 E 24 hif Jif BT 580 E 24 hif Jif
0 0.17 0.40 0 0.17 0.40
4 0.35 0.41 4 0.29 0.44
8 0.34 0.66 8 0.13 0.74
12 0.26 0.31 12 0.03 0.73
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Table 5 Influence of H agent addition on tensile strength of
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Table 7 Design of factors and levels for orthogonal test

K KOHA/g NaOHB/g H#F|Clg —Z@i4hDlg
1 3.0 3.0 1.0 1.0
2 4.0 4.0 2.0 15
3 5.0 5.0 3.0 2.0

8 IEXKIWERUARWEE24 hok EMRE D
Table 8 Orthogonal test results and range analysis on 24 h
tensile strength of the samples

[N%  KOH NaOH  Hifll = ZRWEEREN 24 hi®F/MPa

the samples
. BrhisREE/MPa
ARl T 24
1 0.14 0.63
2 0.16 0.69
3 0.19 0.25
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Table 6 The residual strength of samples

WL A B, C, D, 0.68
K2 A B, C, D, 1.26
K3 A B, C, D, 0.95
s A, B, c, D, 0.87
RIS A, B, C, D, 0.73
e A, B, C, D, 0.64
RIE7 A B, C, D, 0.48
XK A, B, C, D, 0.53
W A, B, c, D, 0.76
k 0.96 068  0.62 0.72
k, 0.75 084 076 0.79
ks 0.59 078 072 0.78
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Fig. 3 The range analysis on 24 h tensile strength of the samples
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Table 9 Proof test results of the orthogonal test

‘ PihidE/MPa
WXCO, I 1al/s

TLEEIC B B Bk EEIMPa
(10min)  SRf IR BERRAMRERDRE BRI R DR
750 0.10 0.01

HILN NS 24 hs@J&
60 0.19 1.26
90 0.19 1.19

120 0.21 1.21
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Fig. 4 Infrared spectra of the water glass binders before and after
modification
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Table 10 Test results of the processing properties

B W kS (700 °C)
KBESFRK TR Fh B 7J(£Bti}”f_zf RS )

/ (mPa-s) /(g+em™) / (mL-em™)
PR K B 3 362.5 1.59 6.0
S K B 375 1.62 7.9

R AREE T KEBENSEXERE
Table 11 High temperature residual strengths of the
modified sodium silicate sand at different temperatures
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Study on a Compound Modified Sodium Silicate Binder for Casting

ZHAO Kang-bo, LIU Wei-hua, XU Ke—nan, SONG Lai
(Shenyang University of Technology, School of Materials Science and Engineering, Shenyang 110870, Liaoning, China)

Abstract:

In this paper, a sodium silicate was used as the main part of the binder, in order to further improve the tensile
strength of the binder, and the water glass was modified inorganically. The types of modifiers were first
determined through comparative experiments, and the optimal ratio of modifiers was determined through
orthogonal experiments. The research results showed that the optimal ratio (mass ratio) of the modified water
glass was: water glass: KOH: NaOH: H agent:sodium tripolyphosphate=1 000 : 30: 40: 20: 15, the viscosity of
4% the modified binder was 362.5 mPa - s and the density was 1.59 g/cm®. When the amount of binder added
(accounting for the weight of sand) was 4%, and the blowing time was 60 s, the instant tensile strength of the
sample was 0.19 MPa, and the tensile strength of the sample reached 1.26 MPa for 24 h. When the blowing
time was more than 60 s and less than 120 s, the initial strength of the sample increased with the extension of
the blowing time, and the 24 h tensile strength had no obvious downward trend. The compound modification
has an obvious effect on improving the resistance of the sodium silicate sand to “overblowing”. The binder
has low gas evolution, good collapsibility, and excellent comprehensive process performance.
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