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Analysis of Crack Initiation Mechanism of Refractories for
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Blast Furnace Hearth by an Experimental Model
Synopsis :

Thermal stress analysis was made to study crack initiation mechanism of refractories (carbon block)

at hearth of blast furnace.

In the analysis, ‘Gap-link Model’ was proposed to consider the effect of joint-mortar, stamp and shell
which construct the boundary of carbon blocks. Calculated results show good agreement with those ob-
tained by experiment of 1/4 scale testing hearth model furnace.

The main results obtained by ‘Gap-link analysis’ are as follows.

1 In heating process, adjacent carbon blocks come into partial contact with each other.

2 Radial tensile stress occurs at the end of contact region, and this tensile stress is considered to cause
cracking at side faces of carbon blocks of the hearth model furnace.
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Fig. 2. Typical cracks in carbon block.
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Table 1. Material constants used in the analysis.

Elastic modulus e 1000 kgf/mm?
Carbon block Thermal expansion coefficient ac 3x10- 1/°C
Poisson’s ratio ve 0.2
Elastic modulus Er 2x10* ligf/mm“
Shell Thermal expansion coefficient ar 1.2x10-% 1/°C
Poisson’s ratio ve 0.3
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Fig. 5. Variation of maximum tensile stress on

center line and on side face without any con-
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Fig. 6. Stress distribution of carbon block on
center plane without any constraints.
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Fig. 8. Relation between shell hoop stress (g45)
and elastic modulus of stamp (E;) at ¢=20h.
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from elastic behavior.
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