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Table 1 Chemical compositions of the silica sands W /%
P Sio, AlLO, Ca0 MgO Tio, Fe,0, Na,0 K,O Bk
A 98.396 1.050 0.001 0.030 0.027 0.030 0.010 0.260 0.230
B 99.140 0.524 0.012 0.043 0.025 0.063 0.012 0.151 0.030
C 99.408 0.280 0.033 0.041 0.011 0.050 0.020 0.060 0.100
D 99.594 0.180 0.010 0.038 0.019 0.030 0.010 0.020 0.120
E 99.293 0.580 0.001 0.016 0.030 0.020 0.030 0.020 0.010
F2 HUNESTH
Table 2 Size distributions of the silica sands
i LR /%
%' 4070 /%
20 30 40 50 70 100 140 200 270
A 0 0.07 0.72 36.08 41.41 10.2 6.09 4.55 0.84 78.20
B 0.01 0.06 28.24 54.24 11.92 3.32 1.38 0.65 0.19 94.40
c 0 0 481 63.27 30.57 1.24 0.1 0.01 0 98.65
D 0 0.47 22.29 69.66 7.08 0.38 0.1 0.03 0 99.03
E 0 0.29 20.7 38.98 21.63 7.99 5.33 4.3 0.78 81.32
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Fig. 1 Clay contents of the silica sands
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Fig. 2 Acid demand values of the silica sands
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Table 3 Particle characteristic data of the silica sands

G B R
A 0.771 +0.092 1.495 + 0.44
B 0.788 = 0.078 1.436 + 0.37
C 0.783 + 0.065 1.361+0.26
D 0.810 £ 0.063 1.367 +0.23
E 0.753 + 0.090 1.492 +0.38
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Table 4 Size distributions of the silica sands
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>560 um <0.86 0 003 0 004 005
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500~450 um  1.02-1.18 001 023 005 024 0.17 SHRERD B AR B E R E W E 5P~ . HAF,
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Fig. 4 Flexural strength of the silica sand molds
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Fig. 3 Size distributions of the silica sands
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Table 5 Bulk density of the silica sand molds

WIS AR (g-cm®)
A 1.56
B 1.56
C 1.53
D 1.66
E 1.55

E . BEFESHTREPT R TR
r=Cov (X, Y) lo,* o, (3)
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Fig. 5 Strength correlation degree of the sand molds
Cov (X, V) =E (X-E,) (Y-E,) (4)
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Table 6 Correlation degree between raw sand
characteristics and strength of the sand molds

Jih (b)) 5B, C, D 5A, B, C, D, E
itk S DRI S SR
R AR % i 0.879 0.843
JERB IR 0.995 0.894
JECRD i Y- B2 -0.664 -0.793
JEbFRFE(E -0.419 -0.227
JEAb e it -0.942 -0.383
DO N -0.367 -0.525
LS ARRERZE (o) -0.999 -0.782
I (SK) -0.614 0.030
40°-70"E 0.766 0.721
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Influence of Characteristics of Silica Sand on Strength of Sand Mold for
Fused Cast AZS Bricks

GUO Zi-hua', YU Guang?, LI Hua—chun®, YUAN Wen-jie"*

(1. The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081,
Hubei, China; 2. Beijing SEPR Refractories Co., Ltd., Beijing 102202, China; 3. Saint-Gobain Research (Shanghai) Co., Ltd.,
Shanghai 200245, China; 4. National-Provincial Joint Engineering Research Center of High Temperature Materials and Lining
Technology, Wuhan University of Science and Technology, Wuhan 430081, Hubei, China)

Abstract:

To analyze the influence of characteristics of silica sand on strength of sand mold, the acid demand value, clay
content, circularity and size distribution of five different types of silica sands were evaluated. The correlation
degrees between the characteristics and the flexural strength of the sand molds after 24 h were analyzed. The
results showed that the acid demand values of the silica sand less than 6 mL had a low correlation with the
strength of the mold. For 40°-70" silica sand, the clay contents had a great influence on the strength of the
mold when the concentration of particle size was more than 95%. If the concentration was approximately
below 80%, the strength less depended the clay contents. The circularity of the silica sand and bulk density of
the mold had a closer correlation with the flexural strength of the mold. The 40*-70" silica sand was subdivide
by the logarithmic transformation method. The standard deviation of @ value of the particle size presented the
greatest correlation with the flexural strength of the sand mold.

Key words:
characteristics of raw materials; strength of sand mold; correlation analysis
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