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Table 1 Physical and chemical indexes of the Dalin silica sand
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Table 2 Physical and chemical indexes of the ceramic sand
SiOJ%  AlLO/% NS GRS (W-m'K?) oK% PIIKA/% MEEC KRS (¢h)
15~22 65~82 <11 0.5~0.6 <0.1 0.50~0.65 =1 800 6x10°
F3 T RIBEFELIER
Table 3 Physical and chemical indexes of the binder and hardening agent
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Fig. 1 Process flow chart of the sand sample preparation
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Table 4 Influence of different specifications of raw sand on
the strength of the samples

BB 1ot 24 hi)lE 800 “CH& A

U AR

/MPa  /MPa IMPa 5% i IMPa
1 40/70" 5D 1.09 2.76 2.37 0.14
2 50/100%#kfy 135 3.09 2.68 0.16
3 40/705FERY 125 298 2.52 2.05
4 50/1005 PG> 152 4.29 3.89 3.81
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Table 5 Influence of different mold temperature on the
strength of the samples

HH BUIS3REE  LhsmiF 24 hsRfE 800 “CHEEA
HREEC IMPa IMPa /MPa 5 i /MPa
140 0.93 2.21 1.75 0.18
160 1.35 3.09 2.68 0.16
180 1.53 3.37 2.85 0.16
200 1.32 2.41 1.63 0.17
220 1.24 2.28 1.51 0.21
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Table 6 Influence of different amounts of the binder on the
strength of the samples
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A% 5RJE/MPa IMPa IMPa JZ/MPa
1.6 0.89 2.12 2.08 2.54
2.0 1.25 2.32 1.59 2.47
2.4 1.13 2.54 2.16 3.25
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Table 7 Influence of different amounts of the hardening
agent on the strength of the samples

A5 HIin} 1 hii i 24 hsRJE  800°CHEFATH

A% 5#E/MPa IMPa IMPa Z/MPa
30 1.07 2 2.08 2.54
40 1.25 2.32 1.59 2.47
50 1.26 2.88 2.16 3.25
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Table 8 Design of factors and levels for the orthogonal test
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1 50/100 H fil:f» 150 1.8 40
2 40/70HFg#%Es 180 2.4 45
3 50/100HPgER 210 3.0 50
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Table 9 Orthogonal test table
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(A) (B)/€C #®(C)/% iz (D) /%
1 A B, C, D,
2 A, B, C, D,
3 A B, C, D,
4 A, B, C, D,
5 A, B, C, D,
6 A, B, C, D,
7 A, B, C, D,
8 A, B, C, D,
9 A, B, C, D,
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Table 10 Results of the orthogonal test

MJEMPa 1 2 3 4 5 6 7 8 9
oy 142 153 206 314 261 19 398 25 187
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Fig. 2 Range analysis of the orthogonal test
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Table 11 Performance comparison test of the new inorganic

binder sand
20 51 oy/MPa Goun/MPa a0 /MPa  Ggyrn/MPa
1* 1.62 5.16 4.29 3.95
2% 1.13 1.86 0.33 1.13
3* 1.85 1.98 3.36 1.73
4* 2.58 2.71 0.13 2.39
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Fig. 3 Microstructures of the sample with residual strength at 800 “C
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Experimental Study on the Strength of New Inorganic Binder Sand

XIAO Hui-kang, YIN Ya-jun, WEN Yi-bei, PENG Xin, ZHANG Shun-liang, WAN Peng, LI Yuan-cai,
ZHOU Jian—xin

(State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science and Technology,
Wuhan 430074, Hubei, China)

Abstract:

In recent years, new inorganic binder sand based on modification has been successfully used in the production
of aluminum casting, and it also meets the high requirements of environmental protection in the industry.
However, there are still many problems in the production of cast iron, such as low strength at indoor
temperature, especially in high humidity environment, and high residual strength at high temperature, so
it is necessary to carry out further research. Therefore, after preliminary screening tests, a new inorganic
binder was selected to investigate the influence of various factors on the strength of core sand samples. The
results showed that in a certain range, the higher the amount of binder and hardening agent, the higher the
normal temperature strength and high temperature residual strength of the core sand. With the increase of
mold temperature, the strength of the core sand at room temperature increased first and then decreased, while
the residual strength was less affected by the mold temperature. Raw sand had the greatest influence on the
strength properties of the core sand. The good fluidity and physical and chemical properties of spherical
ceramic sand improved the strength at room temperature, but were not conducive to the reduction of residual
strength, while the residual strength of silica sand was lower. The optimized process by orthogonal test was as
follows: using 50/100 silica sand, adding 2.4% binder, hardening agent 50% binder, mold temperature 180 °C , the
strength of the core sand at room temperature of 24 h was 2.71 MPa, the strength of the core sand at 98%RH
was 2.39 MPa, the residual strength of the core sand at 800 °C was 0.13 MPa.

Key words:
inorganic binder sand; sand; normal temperature strength; high wet strength; high temperature residual
strength
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