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Property Change of Heat-reservoir Refractory Brick With Varying
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ABSTRACT Firing characteristics, transversc rupture strenpth, and heat capacity were studied of the heat-reservoir refractory |
materials made of red-firing clay, mill scale, and water glass, The firing shrinkage increased with increase of the clay
proportion in samples. The volume of fired bodics showed shrinkage by drying upto 300°C, steady expansion in the 300~
700°C range due to phase transition ol iron oxides. and drastic cxpansion above 1200°C. Flexural sirength decreased from 5.6
Mpa to 2.35 Mpa with the decreasc of the ratio of clay to mill scale from 1:1 to 1:3 Heat capacities changed from 1.1 Youl/
g'C to 1.35 Joul/g"C with the ratio of millscale to clay ratio from 1:1 to 1:3. Mill scale in the specimen appears (o exist as
liquid phase during firing. Firing the specimens in air leads to ihe eruption of the molfen mill scale to the sample surfaces,
Contratily, firing samples in a refractory sagger with a cover suppiessed the eruption of the molten mill scale to the surfaces.
The addition of mill scale gave mise to porous sintered bodies which would delay coaling rates of heat-reservoir brick,
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Table 1. Proporiions of the raw matenals for the prepared sam-
ples

Sample number Proportions of the mixture

mill scale : clay=1.3

mill scale - clay=1:1

mill scale * clay=1:1+3% water glass
mill scale : clay=1:1+10% water glass
mill scule : clay=2:1

mill scale : clay=2:1+5% watcr glass
mill scale : clay=3"1

mill scale : clay=3:1+10% water glass
mill scale : clay=3:1+5% water glass
clay

mill seale: clay=2.5:1

Cm IR OEN OO

28|74 A4 ;]’%‘F} 4L WRR Fr|FM e

o1 2R A A A sk (sapger) 1)

dA AAeka 1;].. Ear -4 iﬂaﬂz‘f—%g, 6175@,‘(ﬂcxural
=

strongthyg ST A A 32 A4%

R ol 2] A4S, VE H gEal L4

3k o] aAF e AAS o), gl AEFYAEE-
paint bending test)2 B ZA5lR 0, AEe) &L A8
S 249 3 GARAIE o] §ole] SPelaT),

3.0 & 1

3L AN FEE

Table Zof VERA Wk} 22 oy 24 ABERX
1300°C7A] A4S e AFSEES Fig 19 Fig
2ol VPElFTE Fig. 15 2904 0°CH] AlZE A2 4
B Lo] A8 E gju|drh Fig. 15 2414 B, C, B F H
AsE $70 2= ulEd UM adsiel Amst £
s}9] HEZ Awa o, A, B-1, C-1, D-1, B-1, G-1,
K12 t)7] 2ol A 44238 Aol Fig 13 2614 300°CH-
78] ZFIA N E ZE AlgefM a4 T8 AlEA Ao
241 H) A EAE R st o] 22T s L

ARGt el HoE o Bl TE 9 445
7} #zmE o= Ve a4 5] 500°C-T00°CE =

Table 1. Heat capacity of the materals related to the heat storage brick at 400K

Substance FeQ Fe,04 Fes0y ALSIO; Al:S81,0,4 Si0, Fe Al
Heat capacity i
(Joulig <} 0.71 0.75 0.73 091 0.74 0.49 0.95
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Fig. 1. Firing shrinkage of sintered bodies in air.
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Fig. 2. Volume changes of sintered bodies i ar (B-1. C-1, E-1)
and a refractoty sagper (B, C, E, F, H).
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Fig. 3. SEM micrographs of the fraclured surfaces of E-1 sinl-
ered ai {7) 1130°C (b) 1200°C.
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Fig. 4. SEM micrographs of the fractured surfaces of samples
sintered at 1200°C (a) G-1: 0 wt% water glass (b) H-L:
Swi% water glass.
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Fig. 5. Morphologies of the sintered samples al 1150°C (a) air
{b) refractory sagger. (left: sample B, night* sample 1)
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Fig. 6. Transverse rupture strength of (he sinterd samples at
1150°C and 1200°C.
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