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Development of Simplified Model for Gauge and Plate Crown on Work Roll Shift Mill

Yoshio MORIMOTO, Tsuneaki NISHIKAWA and Takashi ISHIKAWA

Synopsis

: In the work roll shift mill, a wide control range of the plate crown can be achieved by using an unsymmetrical work roll profile. The roll

deformation of the mill has effected by not only the rolling load and the bending force of the work roll but also the work roll shift position

and the work roll profile.

The authors have formulated the simplified models of the gauge and the plate crown considering the above effects. These models consist of

the mill housing deformation, the roll deformation in the kiss roll state and the roll deformation in the plate rolling, and are derived by deal-

ing strictly with the roll deformation and the mill stretch.

The accuracy of the new models has been compared with the point matching method and the actual plate rolling data.

It is verified that these models can flexibly follow up the work roll shifting and the unsymmetrical work roll profile.
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Fig. 1. Coordinate system for formulation of simplified
models.
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Table. 1. Specification of work roll and back up roll for

calculation.
Back | Ap=5900mm,Ly =4600mm
up Dg =2000mm,dg =1370mm
roll Cp(x)=0.1sin(x(0.5- x/L,))
Ay =5900mm,Ly, =4700mm
Dy =1000mm,d,, = 685mm
Work | Top roll:
roll Cy(x)=0.60cos(nx/L,, )~ 0.66sin(2nx/L,, )
Bottom roli:
Cy (x)=0.66sin{2mx/L,, ) 0.60cos(- nx/L.,, )
4

—— Simplified model

O Point matching method

Displacement of back up roll chock/mm
N
T

0 1 1 1 1
0 10 20 30 40 50 60
Rolling load/MN

Fig. 2. Comparison of calculated displacement of back up
roll chock with point matching method and simpli-

fied model of roll deformation in kiss roll state.
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Fig. 3. Comparison of calculated pressure distribution in
case of L,-<L, with point matching method and
simplified model of roll deformation in kiss roll
state.
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—— Simplified model
O Point matching method
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Fig. 4. Comparison of calculated pressure distribution in
case of L,-.=L, with point matching method and
simplified model of roll deformation in kiss roll
state.
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Fig. 5. Comparison of calculation time with point match-

ing method and simplified model of roll deforma-
tion in kiss roll state (CPU frequency 500 MHz).
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Fig. 6. Comparison of calculated delivery plate crown and

roll deformation at center of rolled plate width in
case of work roll shift position 100 mm with point
matching method and simplified models of plate
crown and roll deformation in plate rolling (rolled
plate size: 15 mm>x3000 mm).
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Fig. 7. Comparison of calculated delivery plate crown and
roll deformation at center of rolled plate width in
case of work roll bending force 2MN with point
matching method and simplified models of plate
crown and roll deformation in plate rolling (rolled
plate size: 15 mmX3000 mm).
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Fig. 8. Comparison of calculated pressure distribution in
case of work roll shift position —150mm with
point matching method and simplified models of
plate crown and roll deformation in plate rolling.
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Fig. 9. Comparison of calculated pressure distribution in
case of work roll shift position +100mm with
point matching method and simplified models of
plate crown and roll deformation in plate rolling.
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Fig. 10. Comparison of calculation time with point match-
ing method and simplified models of plate crown
and roll deformation in plate rolling (CPU fre-

quency S00MHz).
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Fig. 11. Relation of displacement of back up roll, roll de-
formation and housing deformation.
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Fig. 12. Accuracy of simplified models of plate crown and

gauge meter.
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