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Analysis of Rolling Characteristics in a Continuous Billet Mill with
Drive-free Vertical Rolls ‘

Hiroshi SHIKANO

Synopsis :

In order to put a new type of continuous billet mill with an arrangement of H-V stands where the vertical
roll stands are drive-free to practical use, it is necessary to establish the method to estimate various roll-
ing loads for mill design.

In this paper, the variations in rolling force at driven horizontal roll stands and non-driven vertical roll
stands, rolling torque at driven roll stands and inter-stand tension or compression during hot rolling ex-
periments through 5 stands continuous billet mill were measured. Furthermore, the rolling load at each
roll stand, the rolling torque at the driven roll stand and the inter-stand compression on the process where
materials are pushed into the non-driven vertical roll stand from the adjacent driven horizontal roll stand
were measured, analyzed theoretically and compared with experimental results.

Calculated results of the rolling load at each roll stand, the rolling torque at the driven roll stand and the
inter-stand compression generated between the driven horizontal roll stand and the non-driven vertical roll
stand almost agreed with the experimental results. And the rolling loads can be estimated with practical
accuracy.

Key words : continuous billet mill; drive-free; inter-stand tension; rolling load; rolling torque; width
spread ; torque arm coefficient; Orowan’s theory.
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Fig. 1. Schematic view of 5 stands continuous
billet mill.
Table 1. Pass schedule for 5 stands continuous
billet mill.
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Fig. 2. Relationship between calculated rolling
load and measured rolling load during tandem roll-
ing through 5 stands.
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Fig. 5. Rolling analysis by Orowan’s theory.
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Fig. 6. Flow chart for the computation.
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