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Study on Heat Buckling and Shape Problems during Roller Quenching in

the Continuous Annealing Line

Naotake YOSHIHARA, Shuzo FUKUDA and Yasushi UENO

Synopsis:

In the operation of continuous annealing lines for thin strips, one of the main problems is to ensure a

good flatness especially during roller quenching.

This paper deals with the heat buckling of strip during roller quenching and the pinch defect, namely,

folding up of the buckled portion on the roller.

The theoretical analysis on those phenomena is carried out. It allows clarification of those mechanisms,

factors and countermeasures.

The pinch index is presented, quantitatively showing the influence of various factors on pinch defects.
This index gives the prediction for shape defects in actual operation, and is useful for its prevention and
the design of the roller quenching system in the continuous annealing line.

Key words: heat treatment; heat buckling; thermal stress; steel; strip; annealing; roller quench; shape

problem.
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Fig. 1. Calculation results on thermal buckling by
finite element method.
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Table 2. Equivalent change of factors on the
pinch index (From the standard condition).

Factor Equivalence
Thickness t (mm) 0.1
Width W (m) —0.1
Overall coefficient of heat transfer q(keal/m?-h-"C) —300
Line speed V (m/ mm) 20
Line tension or (kgf/mm?) 0.8
Roll diameter R {m) 0.4
Yield stress o (kgf/mm?) 30

The standard condition : ¢=0.8 mm, W=1m,
a =1400 keal/m?+h+°C, V=105 m/min, op =1 kgf/mm?,
R=0.4m, g,=10 kgf/mm*
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