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Table 1 Physical and chemical indexes of ceramic sand

Si0,/% ALO,/% FATE R 5% PER(W-m*-KY)  EHKE% PR I% ik BEEIC Ik R B C
15~22 65~82 <11 0.5~0.6 <0.1 0.50~0.65 =1 800 6x10°
F2 MHEEESELIER
Table 2 Physical and chemical indexes of adhesive components
MRS AL I (g-em®) K5/ (mPa-s) o7 S
K51 B EC LAY 1.48~1.54 100~200 PG RSN
I#il A 75 ot g A 1.15~1.30 100~150 Pk
®3 AR REEFES
Table 3 Information on experimental powder modifiers
HiH T A e A ) e SR H R AL E=NA7N bR, AAbkE A
b2 — Sio, — Al,O, ZnO Tio, Zro, Si;N, Sio,
4lifE — =95% — =99.0% =99.7% =99.7% =99.7% =99.0% =99.0%
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Fig. 1 Sand specimen preparation process
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Fig. 2 Effect of microwave heating time on sample strength
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Table 4 Properties of sa
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TZEH%E 1 hog & 24 hoi J& 98% RH3# Ji 600 C% B % 700 CHR M E 800 CHE M IE
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Table 5 Influence of different powder modifiers on sample strength

TRE iR TSl THRERD TR kg AR AR Afkdn VSR % ERI4S
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Fig. 4 Influence of the amount of hardening agent added on the strength of sample
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Fig. 5 Sample temperature-residual strength curve
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Table 6 Orthogonal experiment table

P R (A) 1% BEERY (B) 1% EAkES (C) 1% fideks (D)%
1 A (20) B, (0.2) c, (0.1) D, (0.06)
2 A, B, (0.3) C, (0.2) D, (0.08)
3 A, B, (0.4) C, (0.3) D, (0.1)
4 A, (22) B, C, D,
5 A, B, C, D,
6 A, B, (o D,
7 A (24) B, C, D,
8 A, B, C, D,
9 A, B, C, D,

FREEFININE2.0%~2.4%, BEULFININE dxhss
FILLERT20% . JTEAEIFNMITLEL h2E. 24 hiRE .
98% RHIRIESRE . 800 CILEERE, DHTIENLARFT
HEESERRAIER .

3.3 IEXAEERSIREDT

HZERN AR E RSN S RUNK TR IR
BRE (25+3) C, EREES80% + 2% RH., BT
BRERS, oitr24 haES1 h8EEERA,

RT EXRWLHER
Table 7 Orthogonal test results

R Lhs®EE 24 hiRfF  98% RHuLEE/ 800 “CHk ik
G5 /MPa /MPa MPa FEIMPa

1 2.06 2.05 1.4 0.61

2 1.63 1.54 1.34 0.74

3 1.93 1.38 1.1 0.73

4 1.62 1.6 1.61 0.87

5 1.74 2.03 1.29 0.65

6 2.02 1.48 0.94 0.86

7 1.66 0.94 0.9 0.99

8 1.95 1.2 0.84 0.77
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Rl Mk . S, AR TNERE=1KFL
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RERS, ENBARIFAYREIE. JFEMIIAE
790.3%0, WHERSINEIEE FE24 hAOTHEE
&, 1 hEERLTT MPaEf . SENESENEE
BPRY0.1%0ES, AEMHAREENFPERDAI0.06%0T, TAF
EIREERS, 800 CIAEREHRR(E. RIFEIN
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Table 8 Comparison of optimization scheme results

fk 1h3JE 24 hsEE 98% RHIRFE/ 800 AR

H%E  IMPa /MPa MPa J£/MPa
AB.CD, 174 1.89 1.27 0.52
A,B,C,D, 217 2.47 2.42 0.90
A,B.C,D, 1.86 2.17 1.45 0.75
AB,C,D, 1.36 1.41 0.80 0.64

SFEEERECEHMDHFENSICRE MRS, &
U5 Z2=A,B.CDEARERMBEE, BIREFIIIANE
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A AR HEFNFEEINAE SEC T 28, HFR
ZINMERLIIEE T BRURTT .

R MUATREEFARILL
Table 9 The optimization scheme is compared with the
original scheme

T2 1hi#fE 24 hifRF  98% RHi: 800 CH&

ES IMPa  /MPa J£/MPa  GRJE/MPa
AIMAK RGN 0.95 0.74 0.59 2.61
lRiES 1.86 2.17 1.45 0.75
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Study on Performance of Silicate Binder Sand by Self-Hardening and
Microwave-Heating

WANG Cai-jia-shang", YIN Ya-jun', ZHANG Shun-liang', PENG Xing', WAN Peng? JI Xiao-yuan', LI Yuan-
cai', ZHOU Jian-xin*

(1. State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science and Technology, Wuhan
430074, Hubei, China; 2. School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, Hubei, China)

Abstract:

There are four problems in the application of traditional water glass to cast iron, such as slow hardening
speed, sensitive to ambient humidity, low strength of sand mold (core) and poor collapsibility. Therefore, a
different silicate binder was selected to study the effect of composite hardening process on the performance of
specimens using ceramic sand as raw sand. First of all, the effect of microwave heating power and time on the
properties of molding sand samples were studied. The microwave heating power and time has been determined
on 900 W and 180 s, respectively. Then three powder additives were selected, the optimal composition is as
follows: binder 2.2%, micro-silica powder 0.2%, alumina 0.2%, quartz powder 0.06%.The results showed
that compared with the sand core without powder additives, the strength of 1 h sand increased to 1.86 MPa,
the hygrometric strength of 98% RH increased to 1.45 MPa, the strength of 24 h increased to 2.17 MPa, and
the residual strength of 800 °C decreased to 0.75 MPa, The strength and residual strength of the sand at room
temperature reached and approached the level of self-hardening resin sand respectively.
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