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Instrument for Detecting Plate Shape and System for Analyzing

Optimum Slab Size for Plate

Yasuhiko HAGIWARA, Sadao KUBOTA, Hiroshi YATSUYANAGI,

Synopsis:

and Tomoaki KAWABATA

For the improvement of plate product yield, a new unique system which contains high level tech-
nology for sizing and cutting plates and appropriate slab size design has been developed. The cha-

racteristic features of the system are as follows:

(1) PSG (Plate Shape Gauge) has been developed and can measure a plate upon completion of
rolling and provide that data to the computer accurately indicating the plate’s top view profile.

(2) The automation of optimum sizing, optimum cutting and inspection of plate has been realized
using the recognized plate pattern image along with finishing data for the plate.

(3) The system for analyzing optimum slab size for plate with various data such as data obtained

by PSG has been developed.

This system has been carried out at the plate mill in Wakayama Steel Works since 1977 and has
brought about the improvement of product yield of 2.2¢; as a direct effect plus substantial labor

savings.
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Table 1. Relationship between this system and yield loss.
Description of loss Classification

Crop. loss @® End crop loss @ Side crop loss (A)

@® Plate layout loss ] ) ) A

@ Allowance for intermediate cutting with crop-shear
ﬁlslsowance ® Surplus losses caused by the difference between actual and planned B

allowance and between requested and actual slab weight

@ Loss due to inaccuracy of thickness ® Others —_
Production planning surplus (B)
Rejection loss A
Scale loss, Others ) —

[Note] Classification A ; PSG is directly effective.

Production

Scale planning surplus

Rejection

Allowance

36%
Side crop

23%

Fig. 1. Conventional yield losses.
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Classification B ; Analysis sysem is directly effective.

( ) means indirect effect.
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Fig. 2. Composition of PSG.
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Table 2. Measuring error of width gauge.
(Error=Measuring value-Actual value)

Width of visible aree.
View area of width gaige

(a) Influence of width variation(X=0)

b i &)

77770 7 3 45 | 30 o] -30| -4s
—y o T —h '
(v /”’/”/////Ii Error(om) 6 3 of-5| -8
Test piece

(b) Influence of deviation (a=0°
X(mm)l 200 | 150| 100 50 0| -50 [-100|-150]-200
Error(am) 1 -1 0 0 0 1 1 0 1
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Fig. 6. Method for decision of cutting position
at plate ends.
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Fig. 7. Method for deciding intermediate cutting
position and allowance of intermediate cutting.
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Business computer for Practical application

production control

Technical analysis
» JISHU-KANRI activity

Plate finishing
process computer

« Automation of plate layout and scribing
Automation of stencil work

Automation of combined shears

« Automation of plate width inspection

+» Feedback of recognized data for mill operator

« Feed-forward of plate layout to down-stream process

Plate finishing
mini-computer

Various measuring
instruments of PSG

Fig. 9. Diagram of the plate shape recognition and related equipment.

Data base

Order Plate finishing Plate mill
information process computer process computer
« Results of plats sh:pe recognition « Actual slab weight
» Actual thickness of plate j
[7 Computer for production control

Technical control
system

[ Analysis system for System for analysis of order
characteristics of material|information and evaluation
of planning

factors

. l

Data for daily productio
control and technical
control

Analyzed data.of order contents
Evaluated data of heat arrangement
and slab size design

Characteristic data of
slab size design factors

< Evaluation of slab size des1gn-—————- Improvanenti)

Fig. 10. Schematic of analysis system for slab size design.
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Fig. 11. Examples of relation between plate thick-
ness and actual surplus length.
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1977 : Completion of analysis system for material
design

1978 : Improvement of analysis system
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