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Development of a Process for Manufacturing Trimming Free Plate

Masatoshi INOUE, Kazuo OHMORI, Tomoyuki ORITA,
Isamu OKAMURA, Shigeru 1SOYAMA and Masaaki TARUI

Synopsis :

The presented rolling techonology aims at supplying heavy plates without edge trmming by incorporating

an attached edger close to the finishing mill.

Technical subjects for realizing this object include; rolling

force and torque in V rolling, prevention of buckling in heavy width reduction, elimination of edge overlap

by chamfer rolling, and overall rolling strategy.
model, and an production mill is constructed.

These subjects are first examined in experiments by lead
Important features and some experiences in the production

mill are summarized below; suggesting the promising future of the present technology.

1) The V roll has a caliber part as well as a flat part in order that the edge can be shaped in square by
selective use of either part according to the rolling pass by roll shifting.

2) The overall rolling strategy including V rolling is supported by accurate AWC system, and is effective
for attaining high width accuracy over the whole length of rollling material.

3) Width loss can be drastically reduced by chamfer rolling and finish-edging combined.

Key words : plate ; plate
AWC.
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1. Square edge 2. Straight edge
3. Accurate width 4. Decrease of end crop
5. Edge without surface defect

Fig. 1. Requirements for TFP.
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Table 1. Developmental subjects for TFP.

1. Square edge (1

Prevention of dog-bone
and overlap

2. Straight edge Control of width deviation
Control of width shortage
at the top and bottom end

Camber control

1
2
3

(
(
3. Accurate width (
(

4. Decrease of 1) Crop pattern control

end crop
5. Edge without (1) Prevention of surface
surface defect defect
6. Width reduction (1) Prevention of buckling
(2) Characteristics of rolling
condition
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Table 2. Lead model test conditions on width
spread characteristics.

Case A Case B
V roll diameter dy (mm) 100 ¢ 100 ¢
H roll diameter dy (mm) 100 ¢ 150 ¢
Thickness Ho (mm) 2,5,7,14, 20 2,3,4,5
Width Wo (mm) 98 100, 140, 200
Width reduction AW (mm) Hyx (25, 50, 75%)
R rolling  AH (mm) Hox (0, 10, 15, 20, 30%)

Case A : Constant width
Case B : Various width/Thickness ratio

T Diameter of horizontal roll : 100mm®
6L oMM Diameter of vertical roll :100mm®
n 122 Width spread ratio
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Fig. 2. The amount of width spread in flat rolling
after edging.
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Fig. 3. Relation between width reduction and
width shortage at the top end.
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Material dimensions (mm) : 28 x w100 x 194
Rolling conditions
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Diameter of horizontat roll :* 150 mm®
Fig. 4. Conditions of lead model tests on the pre-

vention of overlap.
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Fig. 5. Experimental result of lead on overlap in
broadside rolling.
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Fig. 6. Schematic diagram of support rolls for the prevention of buckling and their effect.
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Fig. 7. Critical width reduction against buckling

in using support rolls of 3-point.
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\ Center roll

Fig. 8. Basic layout of edging devices in the pro-
duction mill.

Table 3. Specification of edger.

Flat part 400 tf
Rolling force

Grooved part 310 tf
Rolling torque 50 t-m
Rolling speed 2.5~7.5m/s
Roll diameter 4 800/ ¢ 700 mm
Angle of groove 120°
Speed of motorized screw-down 60/120 mm/s
Speed of hydraulic AWC 100 mm/s

AWC cylinder
Magnescale
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\
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Vroll shift ﬁ

Pressure transducer

Servo valve

Pilot servo valve |

Ultrasonic ga |
measurement

Cylinder frame ode
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Fig. 10. Function of V roll and.roll arrangement
of edger.

Fig. 9. Construction of the V roll
assembly and its control devices.
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Rolling schedule of

Sizing passes

reduction schedule

chamfering area
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e
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——= Determination of the optimal
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thickness modification of
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broadside passes
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MAS rolling in the
sizing pass

l

Finishing passes
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Determination of the optimal — measured
edgings in finishing passes

width profile

Fig. 12.

Determination of TFP rolling schedule.
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Pattern AWC _

FF AWC reference

reference oM

Aimed width AG
AG/GM

. oM [AWC gain

Roll ga oy
o Locked -on
Force force
Mill const)AG

Absolute ——5 o
roll gap

(Absolute roll gap measurement)

APC reference Cylinder position

Pattern AWC

Servo valve
control amp

CPC/CPR
loop gain

CPR

CPC: Constant position control

Force CPR:Constant pressure control
G M Gage meter AWC
A G : Absolute gage AwWC
F F ‘Feed forward AwWC

Fig. 13. Block diagram of AWC system.
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a,b : Measured
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% =G —(C+ b)
X= C()*(a+ Cl +%)
Fig. 14. Absolute roll gap measurement.

Table 4. Material specification for verifying edge
overlap prevention effect.

APISLX-X70
18.89X4 371 X35 100
310X 2 400X 4 300
1.82

8.16

Steel grade

Rolling dimensions (mm)
Slab dimensions (mm)
Broadside rolling ratio
Longitudinal rolling ratio
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{1 )CPC (Constant Position Control)

( 2 )CPR (Constant Pressure Control)

( 3 )GM (Gage Meter)-AWC

(4 )AG (Absolute Gage)-AWC

(5 )FF (Feed Forward)-AWC
DAEVG T 24T .

Steel grade: APIS5LX — X70
Dimensions(mm): 310x2400x 4371— 18.84x4371x35100

width €——— Width €——

Thickness

{a) Conventional process (b) TFP process

Fig. 15. Comparison of plate section.
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Fig. 16. Effect of chamfer rolling on the amount
of overlap in steel.
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Fig. 18. Rolling force and torque in chamfer roll-
ing in relation with chamfered amount per pass.
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C : Chamfering + Flat edging

Fig. 19. Effect of chamfering and flat edging.
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