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Synopsis :

The development of steel plate manufacturing technologies at Kawasaki Steel since
1987 is described. A proximate v -ray thickness gauge at a distance of 2 m from the
finishing mill, a remodeled hydraulic AGC, and head and tail end thickness control
systems were developed as the constituents of the advanced methods for plate thickness
control. A shape control system composed of work roll bending force control based on
data from a shape meter, an improvement on accelerated cooling device control for
uniform cooling, and the renewal of hot leveller improved flatness. A milling machine
and a new plate length meter on the shearing line achieved highly accurate edge cutting.
A 3-head vy -ray thickness gauge, a flatness meter, and a plan view shape meter were

installed on the shearing line as automatic inspection devices.
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The development of steel plate manufacturing technologies at Kawasaki Steel since 1987 is described. A proximate y-ray
thickness gauge at a distance of 2m from the finishing mill, a remodeled hydraulic AGC, and head and tail end
thickness control systems were developed as the constituents of the advanced methods for plate thickness control. A
shape control system composed of work roll bending force control based on data from a shape meter, an improvement on
accelerated cooling device control for uniform cooling, and the renewal of hot levelier improved flatness, A milling
machine and a new plate length meter on the shearing line achieved highly accurate edge cutting. A 3-head y-ray
thickness gauge, a flatness meter, and a plan view shape meter were installed on the shearing line as automatic inspection
devices.
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Fig. 1 Schematic view of proximate y-ray thickness gauge
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Fig. 2 Configuration of new AGC system
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Fig. 3 Block diagram of new monitor AGC control
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Fig. 4 Configuration of head and 1tail end thickness control
system
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Table 1 Specifications of inilling machine
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Edge position control (EPC)
Straight position control {SPC)

DC 200 kw > 2

25 ¢ LH3h <
49 550 mm
SPC made

Mz depth of cut: oo~ ! U:
9 mm/each side 'E ERtE e-e\j/o—o—c\_l/o—o—o—mf
[3-IA .
“ L4
G
19 % 3930 < 5EE N\/C/D_'H\:/C\Nﬂ
Wisomm |2 &2
3 = — 104
SPC made

Max. depth of cut:
10 mun/each side

Camber
fmim)

4 6 8
Length (lﬁlll)

Fig. 5 Culting accuracy of SPC mode by milling
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Fig. 6 System configuration of plate length meter
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Fig. 7 Accuracy of shear cutling by new plate lenpth meter
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Fig. 8 Structure of shape control system

MECA T IR Y 25 A L —#— 73 i
A BRI B R O A D e — ) v — LR S O S

ORI R TS, KSR T AMERIZLD . KRR
“002% ATEBILT A, Zhizky | Fig, 7 (208 Sk A B
B R RS P o TN 5

23 FHEOEV AHEI

LA, WHECOSI T A R AE T 00 T
W IS A R E T Y TE S RS
RN SAZLERNL, FEACPES T ERTE I ok 0 ISR
AT O A & SR, AU, B S
HEBINET A, WETE e AL BRI R SRR B
VT, CFHUSON LA D~ S I EA RS T ¥ A

TEREFERE L b5 0F 2 T HDE R kAl = L, R I 8l 2

ESNT T — o=y T g AR B R T A
1992 HAZDHAE ZEHE L 2250 il 25 £0f Fig, 8 (3T L4
B LI 1l O Tk oy FR R e 0 S 1 AHE T &
ZERL — 2 F v = O RIS 3~ 1y
(7 A-2), v-FEALEEOEy S, 7B 201,
SR EOFIRE BRONA 3AMN/F g w2 G 2.2 -
L2MN/F o w %) 7 — 20— )L~ F v 7E Tk s hC
WA, T N T g W s LAY T s BIEHE B A R
F AL BRI LTI T L 3 e R
Fig. 9 12, Wl 4000mm 2803 50 7 ¢ v L A0y 7
oAt 2AMN/F 3 o N T o D B8
005 mm O F o ARG AT D R LA
SERBG A2 Ty 72 2 RWE cMETH D Fig, 10 10, K

LA HIE S A

ZH LT BT 2Ny F g oy T T D
DR <P LN MRS TR L TO R 7 5 Y e w T

ST T v J'J *: GEE L FERCN S AR ey el 5

JHGEBLEEFE HE Vol 30 No. 3 1998



128 NG RIS f5 03 AL IBGE 7 o & 2 Hilio

0.10 .
Calculated value

E 205 -

5

u 1 | 1 1

] 0 1 2 3 4

o Bending force

Y {MN/chock)

g -00s} .

Q bMeasured
Width 4 000 mm % value
Rolling force 39 MN

—0.10

Fig. 9 Comparison of plate crown between experimental and
calculated results by simulation model

3 Symbols Subscript
: e H  :Thickness 1 : Last pass
F  :Rolling force 2: Next pass

FB :Bending force

CR :Plate crown

CRP : Percentage piate crown
ACRP : Gain of percentage plate crown

4 :Flatness (steepness)

4, :Allowable flatness (steepness)

n : Final pass

Shape model Gathering results of previous pass
H, Based on thickness gauge
CR, Based on crown meter
. or plate crown mogel
lowable flatness A, Based on shape meter
yes §f Modified CR,
F, Based on load cell

| Set-up value of next pass bending force: FB , ]

Fig. 10 Setup algorithm for work roll bending force based on
shape meter data
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Data input

Dimension of plate, initial surface temperature,
division number, pass time at typical position,
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Levelling finished?
Phase transformation finished?

L Calculation (at room temperature) 1

Data output (at room temperature)

Residual stress, shape defect, camber amount,
phase transformation, eic.

Fig. 11 Flow of the thermal stress and shape defect simulator
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Fig. 13 The main functions of the new hot leveller
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Table 2 Comparison of inspection methods

]ns])t‘( tion 1lun Conventional method ‘ New method

Camber camera Dperation unil
Corner angle detector CRT ete.
Length detector I

Thuing detection sensor
Environmental countermensure mechanism
Testing equipment

APC mechanism

Fig. 14 System configuration of the plan view shape meter
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