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Thermal Stresses in 2 High Hot Rolls

By Hidemaro Kawahara
Wakamatsu Works, Hitachi, Ltd.

Abstract

The hot rolls for sheet iron frequently get broken at the middle during rolling
operation, the reason for which three kinds of stresses can be given; (1) casting
stresses, (2) mechanical stresses attendant on rolling operation, (3) thermal
stresses caused by tempertaure change during rolling operetion. Of these three
stresses, thermel stresses are the chief cause for breaking of rolls.

The thermal stresses are caused dy the inequality of temperature in various parts
of rolls, and there are two periods in which thermal stresses mount to a high
degree ; one is when the roll temperature rises gradually during the several hours
following the commencement of rolling operation and the other is when the roll
radiate heat while operation is suspended on account of the abrupt giving out of
electric power or other accidents.

The writer tried to calculate the temperature disstribution and thermal stresses
in the rolls under such conditions, and we could obtain the result that about 13
kg/mm? tensile stresses took place on the roll surface when roll was cooled from
450 °C and about 8 kg/mm? tensile stresses occured to the roll center when roll
was heated from 150 °C under normal rolling operation.

By aid of these calculation, we could know the best way to treat rolls and most

suitable chilled roll for reducing these stresses.
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