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Heat Conductivity of New Refractories for Iron and Steelmaking
Kazuhiro NAGATA, Yasushi HASEGAWA, and Kazuhiro S. GoTo

Synopsis :

The heat conductivity has been measured on commercial new refractories containing large quantities
of amorphous carbon and crystalline graphite. The hot wire technique was used with a thin wire of
molybdenum. The thin surface layer of the sample was decarburized by oxidation in order to produce an
electrically insulating layer.

The heat conductivities have shown large temperature dependency and decreased with increase of
temperature. The heat conductivity seemed very much affected by large contents of amorphous carbon
and crystalline graphite.
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Chemical compositions and porosity of 13 commercial refractories.

Composition (wt%)

Sample name

Porosity (%)

Si0, AlLO; Fe,0; Zr0, Cri0; MgO  CaO SiC Si,N, c* Gr
AlLLO; (SSA-H) 3.0 95.4 0
Al;03 (SSA-S) 0.1 99.5 0
Zr0, CaO 93.0 4.0 0.05
CB 66. 90 15.10 1.39 10. 62 3.80 9.5-13.0
HAM-X 10. 25 86.03 1.18 14.0-18.0
CRZ-1 28.90 14.25  0.68  54.15  1.50 14.5-18.5
CALCIAN-S 0.18 0.91  0.22 2.49  9.18 1.1
CSN-S2 1.99 0.9 72.30  24.05 12.5
MACTEX-C 81.2 13.8 1.0-6.0
MACTEX-DHA 76. 8 20.6 1.0-6.0
L20BA-1 74.1 3.3 18.9 14.1
LZK-32 4.5 66.7 9.1 9.1 9.1 19.7
LZ15A-4 69.4 9.3 1.6 13.9 15.3

* C and Gr mean amorphous carbon and crystalline graphite, respectively.
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Fig. 1. Structure of experimental apparatus. Two

pieces of a sample are sandwiching the hot wire
at the lower part.
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Fig. 2. Temperature increases of the hot wire,
when constant currents are supplied.
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Fig. 3. Comparison of heat conductivities of alu-
mina measured by Mo wire and by Pt ribbon as
the heater.
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Fig. 4. Exainples of the relation between measured heat conductivity and thickness of decarburized layer.
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Fig. 5. Magnitude of scattering of measured heat
conductivity.
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Fig. 6. Summary of heat conductivities of refrac-
tories with no carbon.
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Fig. 7. Summary of heat conductivities of refrac-
tories with carbon and graphite.
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Table 2. Values of constants, a and 4 for experi-
mental equations to express heat conductivities as
functions of temperature.

lz%exp (—=bD)

Sample name N
Temperature

2
a —b S2/N* range
Al,O3 (SSA-H) 8.9E+3 1.5E—4 1. 90 293K-1 773K
Al,O3 (SSA-S) 1.0E+4 4.5E—5 0.50 293K-1 773K
HAM-X 1.8E+3 6.7E—4 0.54 293K-1 773K
CRZ-1 2.0E+3 b5.4E-4 0.18 293K-1 773K
CALCIAN-S 7.5E+3 1.5E—4 0.79 293K-1 773K
MACTEX-C 6.0E+3 6.7E—4 5.66 293K-1 773K
MACTEX-DHA 7.9E+3 6.0E—4 3.15 293K-1 773K
L20BA-1 1.9E+4 1.0E—5 5.20 498K -1 773K
LZK-32 2.7E+3 8.5F—4 0.98 293K-1 173K
LZ15A-4 L4E+4 2 0E—-4 7.91 573K-1173K

*S2/N means the standard deviation.
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Fig. 8. Heat conductivities of original bricks (solid
curves and of decarburized bricks by roasting in
air.
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