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Strength Characteristics of Carbon Refractories

for Blast Furnace

Akibumi FUIIWARA, Kenichiro UEMURA and Kohji SHIMOMURA

Synopsis :

Mechanical properties of eight commercial carbon refractories for blast furnace were examined. Test

pieces were cut from large carbon blocks.

Bending, compressing and diametral-compressing tests at room

temperature and bending test at high temperature were carried out.

Main results are as follows ;

(DCorrelations were obtained between elastic modulus and compressive strength and also between bending

strength and compressing strength.

(@There is much difference among commercial carbon refractories in the size of latent crack at matrix-
aggregate bond. Those which have small latent crack have high bending strength/elastic modulus ratio and

have small an-isotropy of bending strength.

®There is variance in bending strength in large carbon block. The variance of bending strength in each

carbon block depends on the variance of its porosity.

@At high temperatures, bending strength decreases with the increase of SiO, contents.
Key words : carbon refractories ; aggregate ; matrix ; bond ; bending strength ; compressive strength ; elastic
modulus ; an-isotropy ; porosity ; latent crack ; SiO, content.
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Table 1. List of tested carbon refractories.
Material Chemical composition (wt%) Forming Bulk d er%sity Max. grain size
Free C siC Si0j, SigNg, Si | AloOs3, Fez03, Ca0, TiOz|  Method Direction (g/em”) (mm)
C-2 86.3 1.8 5.8 5.7 P A 1.71 5.7
C-3 81.4 6.7 9.5 2.6 P VA 1.72 7.0
C-4 81.0 3.8 7.0 13.9 E 4 1.59 5.5
C-5 80.6 5.4 4.1 6.0 P r 1.67 4.7
C-6 73.3 18.8 6.2 1.0 P A 1.73 4.2
C-7 72.9 18.1 5.1 7.2 P r 1.67 6.0
C-8 69.8 17.1 11.4 5.3 P A 1.83 3.6
C-9 45.5 32.5 6.2 18.2 P VA 1.95 4.5
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Fig. 1. Sampling location of test pieces.
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Table 2. List of test results (Z,).

b 2 2 2
Material True porosity (%) LSt (kgf/mm”) LS‘ (kef/mm )T LEO (kgf/mm )T T €c(%) -
T
C-2 18.8 1.56 1.49 4,54 4.91 690 930 0.952 0.695
C-3 19.5 1.55 1.30 5.41 4.98 730 630 1.221 1.268
C-4 20.2 1.10 0.93 3.80 3.78 740 776 0.764 0.69%4
C-5 19.7 1.47 1.08 5.91 6.07 830 1030 0.875 0.880
C-6 22.4 0.97 0.61 3.96 3.24 940 460 0.643 1.368
C-7 21.7 1.08 0.95 4.63 4.27 790 680 0.898 0.979
C-8 23.6 1.49 1.46 4.79 5.19 690 830 1.170 1.091
C-9 25.9 1.93 1.12 7.54 6.74 1480 1180 0.742 1.036
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Fig. 3. Relation between compressive strength
( S.) and bending strength ( S?).
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Fig. 4. Relation between compressive strength
(S.) and elastic modulus ( E,).
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Fig. 5. Relation between bending strength (Ef)
and elastic modulus ( E,).
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Fig. 7. Relation between maximum grain size (D,)
and an-isotropy (S%./S%7) of bending strength.
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Fig. 9. Relation between porosity (P,) and bend-
ing strength (S?).

Table 3. Effect on porosity on bending strength
(Stoc exp(— &, P).

Table 4. Effect of bending

strength.
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Table 5. Change of SiO, content durling heat
treatment in coak breeze (1 500°C, 3h).
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Fig. 10. Relation between bending strength ratio
(821 400/ 8% 1 000) and SiO, content ratio (Rsio,)-
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