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Effect of Sodium Hexametaphosphate Addition Amount on Properties of
Al,0;-SiC-C Castable for Iron Runner

XIONG Jian, CHENG Benjun, HE Ke, ZHOU Changdong, YEERBOLATI- Armia
(School of Energy Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Al, O,-SiC-C castables for iron runner were prepared with brown corundum as aggregates and with
silicon carbide, white corundum powder, alumina micropowder, sodium hexametaphosphate, etc., as auxiliary
materials. Effect of sodium hexametaphosphate addition amount (0.05% — 0.20%, mass fraction) on the
compactness, mechanical properties and thermodynamic properties of the castables was investigated. The results
show that after drying at 110 °C and firing at 1 450 ‘C, the bulk density, compressive strength and flexural strength
of the castable samples increased first and then decreased with increasing addition of sodium hexametaphosphate,
while the apparent porosity decreased first and then increased. The linear expansion coefficient of the sample with
0.10% sodium hexametaphosphate was larger than that of the sample with 0.15wt% sodium hexametaphosphate.
When the testing temperature was lower than 1 150 °C, the thermal conductivity of the sample increased first and
then decreased with increasing addition of sodium hexametaphosphate. Considering various factors, the optimal

addition amount of sodium hexametaphosphate was 0.10% —0.15%.
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Table 1 Composition of samples (mass) %
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5~8 mm 3~5mm 1~3mm O0~1mm 0~1mm <0.074 mm 5pm 2 pm Sk e 4 I ik [ gst)
17 20 20 20 5 8 8 8 3 2 1.5 2.5 1.6 0.2 0.2 0.05
27 20 20 20 5 8 8 8 3 2 1.5 2.5 1.6 0.2 0.2 0.10
37 20 20 20 5 8 8 8 3 2 1.5 2.5 1.6 0.2 0.2 0.15
47 20 20 20 5 8 8 8 3 2 1.5 2.5 1.6 0.2 0.2 0.20
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Fig. 1 Curve of water addition vs sodium hexametaphosphate

addition amount of samples

22 ANRBEBABAEXNHZEAHZN
P P& 2 AT Bl S e B TR AN 48 A 1 8
110 °C 145 1R Y 1R B B2 S 188 s i)y <
FLA 58 Wl /N 5 1, 2 oS e BE R BB RN
0.10 Yo i, PR % B Je K, AL R/, i By
B AT B 7S D B TR M 42 A S A 185 oy A JRE 22

1207
3.19
115} s 3
s 3.18
K110 %0
W 1817 5
i il
IFIO.S . X3
16 5
® 100} -~
3.15
95L - ‘ s
0.05 0.10 0.15 0.20
AN IRTERRANE N 5%
2 110 CTREAFENEREEMESILEB NN RBERMN
BABHTHLHLE

Fig.2 Curves of bulk density and apparent porosity vs sodium
hexametaphosphate addition amount of samples after drying

at 110 'C
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Fig.3 Curves of bulk density and apparent porosity vs sodium

hexametaphosphate addition amount of samples after firing at 1 450 C

HE 4T LLEHLTE 1 450 CHRRT . /S R
HHB AN 0.10 Y0 i RE (4 B T A7 A K AFL L I A
LA AT 5] R AR T B | R S R R 4 A A

4 ANRBBMBANEN 0.10 % EHEHTE 1 450 CHEREH
SEM %%
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Fig.5 Curves of flexural strength (a) and compressive strength (b) vs sodium hexametaphosphate addition amount of samples after

drying at 110 C and firing at 1 450 C
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Fig. 6 XRD patterns of sample containing 0.10wt% sodium

hexametaphosphate after drying at 110 C and firing at 1 450 C
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Fig.7 Curves of linear expansion coefficient (a) and thermal conductivity (b) vs testing temperature of samples containing sodium

hexametaphosphate with different addition amount after firing at 1 450 ‘C
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