&% & 8@ Vol.79 No3

|

BMREREICE T

b - HIE Bk - REAT

B* - KRR

10 i il T D B FE

FIER™ « W B HE

Development of Shape Control in Plate Rolling

Shigeru Isovama; Makoto Yosun, Isamu Oxamura, Kazuo Onwmori, Kiyoshi Ocui and Tutomu Yosuizato

Synopsis :

Newly developed plate shape control system, using attached shape meter, was put in service in Mizushima Works,

Kawasaki Steel Corp. This system consists of (1)Sensors ; attached shape meter, multi head ¥ ray thickness meter (crown

meter) (2)Actuator ;
prediction model.

oil pressure type work roll bending ‘device and (3)Models :

shape prediction model, plate crown

The closed loop, comprising attached shape meter and work roll bending system based on the shape prediction model,

characterizes this system.

Introduction of this system, enables the improvement of flatness and plate crown accuracy, which meets ever upgrading
customer’s demand and also yields improvement and chance free rolling.

This report describes the following terms;

(1)Specification of shape meter and work roll bending device.

(2)Algorithm of shape control system.
(3)Results.

Key words : shape control ; plate rolling ; hot plate ; flatness; plate crown ; shape meter ; work roll bending device.
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Fig. 1. Structure of shape control system.
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Fig. 2. Explanation of shape measuring.
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Table 1. Specification of shape meter.

Type : Scanning type of
semiconductor laser

Laser wave length : 830nm

Laser power : 40mW

Measuring point : 5point/width

Measuring Shape : 0~15%

Measuring plate width : 1000~5400mm

Distance from mill : 1lm

Distance from pass line: 4m

Semiconductor Lazer

Receiving unit
~ .

L_ Signat
Processing

Polygon
mirror Displacement
Steepness

\Receiving lens

Displacement
Plate

Fig. 3. Outline of shape meter.
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Table 3. Experimental condition of indentation test.

Material : Aluminum (A1050P-H24)
ThicknessXWidth : 10mm>x4000mm

Work roll diameterXBarrel length  : ¢1186mmX5490mm
Back up roll diameterXBarrel length : ¢2330mmX5390mm

Initial crown of work roll
Press force

: 0.40mm/diameter
:9.8KN/mm
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Fig. 4. Comparison between flatness measured with
shape meter and observed flatness index.

Table 2. Specification of work roll bending.

Bending cylinder : Upper ¢220mmX4/chock
Lower ¢190mmX6/chock
Pressure of system: Max 25MPa
Used pressure : Max 22MPa
Bending force : Max 3.4MN/chock
Controlled range
2.2+1.2MN/chock

Control valve . Servo valve

Bending force 1 1.0, 2.2, 3.4MN/chock

€ 9.6

E ask Bending force 3.4MN /chock
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o T N 2. 2MN/chock
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- Press force 3GMN
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Fig. 5. Comparison of thickness profile with various
bending forces in aluminum press test.

E 010 S

§ Calculated

g value

© 005f °®

(&)

(]

-

_9 O e 1 Il

o 1 ¢
Bending force

) (MN/chock)

%_0'05_ \_Measured

= width 4000mm & “\value

6 Press force 39MN

—-010

Fig. 6. Comparison between experimental results
and plate crown calculated by simulation
model.
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Table 4. Condition for calculation of work roll
bending effect on plate crown and flatness.

Thickness : 5~20mm

Width : 1000~5000mm
Reduction :20%

Work roll diameterxXBarrel length : ¢1200mmX*5490mm

Back up roll diameterXBarrel length : ¢2400mmX5390mm
Initial crown of work roll : 0.40mm/diameter
Rolling force :9.8KN/mm

Change of bending force : 1.2MN/chock

c/é Change of bending force

2E 1.2MN /chock 5000W

S O 15HReduction 20%

2 /""_.

e}

a O.10r

“—

o

2 w

5 R . 1000
@] S 10 15 20

Thickness (mm)

Fig. 7. Calculated effect of work roll bending on
plate crown with various thicknesses and
widths.
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Fig. 8. Calculated effect of work roll bending on
flatness with various thicknesses and widths.
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Fig. 9. Set-up logic of work roll bending force
based on shape meter data.
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Fig. 10. Comparision of measured and predicted
thermal roll crown.
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Fig. 12. Result of plate crown control without shape
meter data (Effect on flatness).
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Fig. 13. Result of plate crown control without shape
meter data (Effect on plate crown).

IR H B I L RHERT I EVT I,

Fig 1413 e 5 S A T EERTO FH|F— & % FH - Tl
LICHBA DR CADAM E WO FHEEZRLIZHDT
H 5, HIEHEDOEADOEMM OFIHE IR SATKRE
BALT 2L, BIEO@ERC L b PHE - XD L
bumbl Ty, WHBRREROUCEY MR T S 12,

B. ®/E

[EARIELE (2 35 4F 5 RIS & LT, ~FHBEE D EH|
FIRIZET T, T—2a—nRUF 4 LR EET 5
BT 2 BAR L 72,

(1) I vaEfE 3 © TR T OS2 RE 2 8 RIE T
S5 HHER 2R LI,

99

TR 2

S S
a 2 T T a 2 T L

e | N=70 2 | N=70

5 ' °lc°..1] BT ]
Sl Cdwcs | 2 e lame
> Rk S > o3 B S0 %

GJ_?_QD (o120 oo— CD_1_ ° °

> [=Y.3 Z

s ? @ _ L |

8 20540004 © 235400 04

Entry flatness(%)
x =-030% , o =043
Thickness = 14 mm

Mean thickness =4.3 mm
Mean width=3700 mm

Entry flatness(%)
x=-009%, ¢=0347%
Thickness = 14 mm
Mean thickness =4.5mm
Mean width =4100 mm

(a) Not controlled (b) controlled

Fig. 14. Result of work roll bending control based
on shape meter data.
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