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On the Cause of the Erosion and Deformation
of the Blast Furnace Lining (IV)

Influences of Water Cooling on Erosion of Lining
of the Lower Part of the Shaft and the
Belly in a Blast Furnace.

Akihiko Tanaka

Abstract

In his third paper on this subject, the present writer has published the observations and ex-
aminations of the erosion of the lining in the under part of the shaft and the belly part in the
blown-out blast furnace, and has expressed his opinion on the mechanism of the erosion in these
parts. In this paper, he declares the results concerning the erosion of the same parts in another
blast furnace which has been water-cooled on the under-part shaft lining.

By comparing these results with the previous deta, he has arrived at the following conclusion : —

1) As the furnace body was enclosed by the steel shell by the establishments of the cooling
boxes, the atomosphere in the furnace lining became remarkably reducible. Accordingly, the deposits
of the carbon, zinc and others increased, and the lining bricks were embrittled.

2) By the water-cooling, the transmutations by the thermal effect—for example, transformation
of the clay materials, grassification of the brick structure, etc.—were delayed, and the erosion by
the alkali compounds decreased.

3) The joint materials between bricks were not sintered and became porous. Accordingly, the
furnace dust permeated deeply in the lining, the transmutation and the erosion consequently pro-
ceeded.

4) As the result of the water cooling, the temperature gradient was steep, and the erosive con-
‘stituents were concentrated into the distinct narrow band. This led to the formation of cracks and
collapse of the lining.
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