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Development of the Plan View Pattern Control System in Plate Rolling

Nobutsune HIRAI, Masanori YOSHIHARA, Toshihiro SEKINE,

Kazuya TSUBOTA, and Hiroshi NISHIZAKI

Synopsis:

In plate rolling, it has been sought for many years to make plates rectangular as correct as possible,
as one of the methods to improve the yield. MAS rolling (Mizushima Automatic Plan View Pattern
Control System) has been developed as a completely new method to make the plan view pattern into

a rectangular shape.
techniques also have been developed.

To improve the controlling accuracy of the MAS rolling system, the following

(1) Plan View pattern prediction models which also calculates the width gain in the MAS rolling,
(2) Application of AG (Absolute Gauge)~AGC (Automatic Gauge Control) to the thickness profile

control of the MAS rolling.

This report also describes the different width rolling as an application.
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9 TR &
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Fig. 1. Plate Rolling Process.

N = W\

Slab  Thickness pmofile after

sizing rolling Conventional ralling

Plan view pattern after
finishing rolling

Plan view pattern ater
broadside rolling

Fig. 2. Principle of sizing MAS rolling to
improve the side crop shape.
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Calculation of top and boliom

crop pattern change Llcp(Y)
nee ~°p Lep{Y)=Cop X G(Y)eerreeneeser (1)
U G(Y)=G(Rgy)

-—fa;l; é“i h fe()i+af(Rey)

Conversion to
thickness profle sh(Y)

1 = .
¥, +rm B b (Rag)i e (2)
Calculation of side crop o J=

pattern change T(X) d"ep(.?) = LCP(LJ’)X,I',f v (3)
U T(X)=GxF (x‘j&.-----.-..-------.(‘})
Conversion to e DN@ R o
thickness profile »h{x) dh(x) =]|:T(X)- Ang /W eweeeee( 6 )
U Where

Lep(Y) : amount of top and bottom
crops upon completion of rolling

Ry : broadside rolling ratio

{} a : longitudinal rolling ratio after
broadside rolling

hy~hy : thickness

l~m : pass number in broadside

Roll éap Rolling speed rolling
Pulse of WR revolution l~n : pass number in finishing rolling

Approximation for

control

Calculafion of details
for conirot

4hep( ) @ thickness modification
in broadside MAS
T'(X) : amount of side crop upon

-efc.

completion of rolling
Lag @ rolling width in broadside
rolling
‘. W : slab width
Ceps €1y ¢, @ : Correction factor

Fig. 3. Flow of calculation in MAS rolling.
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(1) Side crop {2) Top and.
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sizing shape in siz-
rolling ing rolling

f3(x) X
B. -
Y
if4(y) i\h'

{3) Top and bottom (4) Side crop shape
crop shape in in broadside
broadside rolling rolling

Fig. 4. Formulation of plan view pattern.
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Fig. 5. Accuracy of side crop plan view pattern
prediction model.
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Fig. 6. Accuracy of top and bottom crops, plan
view pattern prediction model. ’
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Fig. 7. Shape of the slab used in the experiment
. and plan view pattern after rolling.
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Fig. 8. Comparison between predicted and
measured pattern change.
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Fig. 9. An example of approximation of
thickness profile in broadside MAS.
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APC Loop ASC Loop
1 Cylinder position sensor 4 Main motor
2 Servo valve * 5 Roll speed controller
3 Cylinder position controller 6 Roll speed detector
7 Pulse generator . Roll revolution pulse
8 Process computer R Roll revolution speed
9 Micro controller S Cpylinder position

4Si Modification value of
cylinder position
4li Control position

Fig. 10. MAS rolling control system.
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X, WMEETHENZRARBIZFHAL, MAS FIEX%R
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2.3 MAS FEEZOMER

Fig. 12 &, R MAS OB X h, +4 F7 e,y

( START )
Lz

Calculation of thickness
profile

.

Calculation of force in
every point

.

Calculation of the
modification value of
cylinder position

(1

Calculation of cylinder
speed

.

Calculation of rolling
speed

(]

Modification to
work roll revolution

{2
( END )

Fig. 11. Calculation flow of work roll revolution.
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= %7 MAS rolling
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Broadside Rolling ratio

Fig. 12. Improvement of
through sizing MAS rolling.

side crop shape

Average crop length = Top and bottom crop area

£ Rolled width

Eis00} . =

c Conventional o x K(U/Lz

) rolling g g g .~ <

o

e 9"" x* Lsl+l2-
‘x

é 500t R .

g x*/g MAS rolling

=4 s

<
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Longitudi nal rotling ratio / Broadside Rolling ratio

Fig. 13. Improvement of top and bottom crop
shape through broadside MAS rolling.
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Fig. 14. Relation between the thickness profile
4k and the side crop change.
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Reference
of AGC

Cylinder
Positioning
Device

Thickness
Profile of
MAS Rolling

Fig. 15. Thickness control system in AG MAS
rolling system.

]1mm Reference of
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N Actual motion
pd ™~ 55mm o cylinder
x ] Instruction of
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—— S
| y [2000! Rolling force -

Fig. 16. An example of actual controlled data
of MAS rolling.
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Fig. 17. An cxample of aimed and measured
thickness profile of MAS rolling.
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Fig. 18. An example of mixed products.

Fig. 19. Thickness profile schematic model
in different width MAS rolling.
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Fig. 20. An example of actual controlled data of
different width MAS rolling.
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Fig. 21. An example of actual controlled data
of different width MAS rolling.
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Fig. 22. An example of the method to remove
the loss.
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