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Mathematical Models for Set-up Control System in H-beam UniversalyRolling

Hiroyuki Havasui, Shinzo Sarro, Kenji Kataoka, Eishi Nacavama and Kazunari Taxkanasan

Synopsis : It is well known that universal rolling of H-beam shows complicéted behaviors of metal flow between web and flange,
multiplication of roll separating force and complex distribution of temperature in comparison with flat rolling.
Because of these complex rolling characteristics, there is a limit of dimensional accuracy in manual control by

operators.

An automatic roll gap control system is necessary to obtain high productivity and high dimensional accuracy of H-

beam.

Authors developed the mathematical models for this control system of universal rolling as following procedure.

(1) Rolling temperature model

The distribution of temperature in the cross section of H-beam is computed by the finite difference method. Then
the simplified mathematical model has been developed to predict the mean temperature of both web and flange during

rolling based on these results of the computation.

(2) Roll separating force model and flange width spread model
Lead model rolling experiments have been performed in various rolling conditions of reduction ratio, thickness and
flange width. From these works, the models to predict the flange width spread and roll separating force have been
obtained as the function of the rolling conditions which are mainly the geometrical size of H-beam.
Due to application of these models to set up control, high dimensional accuracy of H-beam has been obtained.
Key words : H-beam ; universal rolling ; set-up control ; temperature ; flange width ; roll separating force.
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(b) Edger rolling

Fig. 1. Universal rolling and edger rolling of H-
beam.

(a) Universal rolling
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Fig. 3. General flow of set-up calculation.
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Fig. 5. Calculation results of temperature after
break down rolling.
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Table 1. Experimental conditions.

Material Pure lead (99.99%)
Reduced scale 1/6

Horizontal roll 250 ¢ 55 B
Vertical roll 170 ¢

Web inner width 55 mm

70, 50, 30 mm
9.5, 5.0, 2.5 mm

Flange width
Web thickness

T/ Ty 1.8, 14, 1.0
Reduction ratio 8, 12, 16, 20%
Lubrication Without lubrication
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Fig. 6. Metal flow area in universal rolling.

0.05

T¢/Tw=1.4
Tw =50

Mr

0.00rz50 S
NS

Metal flow rate

—=0.05
—-0.05 0.00 0.05

re — I'w

Fig. 7. Relation between metal flow ratio and dif-
ference of reduction ratio.
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Fig. 8. Calculation results of flange width spread.
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Fig. 13. Deformation of flange tops after edger
rolling.
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5. Effects of set-up control of universal roll-
ing of H-beam in actual rolling.
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Fig. 14. Calculation results of roll separating force
in universal rolling.
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