Performance Specifications

Sensors that measure any materials accurately

.. Measurement range: 0 to 5,000 g/m? (*1)
Transmission Beta-ray .
sensor Source type: 47Pm, &K, or ®°Sr (depending on measurement ranges)

Measurement range: 0 to 3,000 g/m? (*1)

Source type: Tungsten target or titanium target
(depending on measurement ranges)

Infrared Measurement range: 0 to 2,000 pm (*1)

Reflective Optical Multi Layered &

. *
sensor Coated Film Thickness Sensor Measurement range: 0.5 to 200 pm (*1)

*1: Measurement range is different depending on materials to be measured. For details, consult your local sales representative.

Frames installable in any places

Sheet width: 6 mor less (*2)

Num. of sensors to be mounted: One sensor, or any one of the transmission sensors
and Optical Multi Layered & Coated Film Thickness Sensor

Standard type

Sheet width: 6 mor less (*2)

High-performance type .
Num. of sensors to be mounted: Two sensors (transmission sensors only)

Sheet width: 1.2mor less
Num. of sensors to be mounted: One sensor (transmission sensors only)

C-frame Standard type

*2: Contact us when a sheet width is more than 10 m.

RS S AN

Yokogawa Electric Corporation

World Headquarters

9-32, Nakachao 2-chome, Musashino-shi, Tokyo 180-8750, Japan
http://www.yokogawa.com/

Represented by:

P&W Solutions Div. Sales Dpt.
IA-PS ANAC
Phone: 81-422-52-5712 Fax: 81-422-52-1009

Subject to change without notice.
All Rights Reserved. Copyright © 2018, Yokogawa Electric Corporation

Printed in Japan, 012(KP) [Ed : 04/d]

YOKOGAWA Co-innovating tomorrow

Co-innovating tomorrow ™

g
. d -

e -

OpreX™Quality Control System

WEBFREX NV

Online Thickness Gauge
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Online Thickness Gauge strongly supports
the innovative changes in customers' business
management, operation and services.

gh
Fificienc QUi

-~ "Highly Accurate and Reliable Measurements" —
"Optimum Control" —

"Package for Quality and Production Managements" —

“"Achievements of more than 3500 system delivery and our rich experience"

"Leading-edge technologies"

"In-house development and in-house production" —

"Supports you through entire system life cycle" ——
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Online Thickness Gauge
3D profile viéw and analysis
WEBFREXII
Roll shape control
WEBFREX CD adaptive control
Expert fuzzy control Finite settling model predictive control
New WEBGAGE Neuro-tuning control

Virtual zone control
Sampled data'PI control

WEBGAGE

frared sensor

Beta-ray sensor
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Online Thickness Gauge WEBFR
a flexible system appropriate

Optimum System Configuration Suitable
for your Application

for all kinds of sheets.

Control System

Measurement System

Fexible system Construction and Scalability

® WEBFREX NV provides a flexible system appropriate for
customer needs; a small-scale, a high-performance and a

system that combines user systems.
B Can Expand the System after the initial implementation

Quality Management Function

B A quality management package which stores and analyzes
measured profiles for a long term is available.

B Helps the quality assurance process considerably.

Excellent Open Network

B Measurement, control quality/production control, and
management information, all the systems are linked by

network.

Quality/Production Control System

Frame and sensor

m [t provides information suitable for production sites, which

helps quick and appropriate decision-making.
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Frames and Sensors Providing
High Accuracy Measurement and Highly Reliable Design

Sensors

Select the best sensor for your needs.

—rame

Latest intelligence in the highly stiff
frames achieves high-speed and
high accuracy measurement.

O-frame

Beta-ray sensor

X-Ray Sensor

Highly Stiff and Durable Design

Infrared Sensor
A highly stiff I-steel or monocoque

structure used for the frames allows
mounted sensors to measure with their
maximum performance even under
harsh installation environments.

Frames Installable
in any Installation Spaces

B Measures the sheet's thickness from
beta-ray attenuation in transmitting

B Measures thickness from X-ray ichduERREE
MC sensor attenuation transmitted through ] - .
\ | e e B Being less sensitive to materials, the
Various shapes of frames are available so \

beta-ray sensor can measure any
that you can select the best one for your

m Dispersing reflected light from i

interface between films to obtain | B The bigger the atomic number, the MeastiEciebieEes
A nte i i | . Ny e
needs. = ' \ B Measures the sheet's thickness from more sensitive it becomes which is .
reflectance spectrum allows L . . . . B Selectable from three kinds of
' ) oy ! infrared ray attenuation in best for measuring ceramics and N
simultaneous multi thickness layer ! o . radioactive sources (“’Pm, 8K, %°Sr)
\ transmitting through the object. metal sheets. )
measurement (Max of five layers). ! depending on the measurement
— . ‘; B Provides stable and highly accurate B X-ray tube drive voltage can be range.
B Most suitable not only for | . : ‘
ki dfilms bt also : measurement for anisotropic or selected between 5 to 25 kV A The s . |
multi-layered films bu ‘ .y . .
, Y : birefringent sheet or material with ‘ depending on the measurement ) b pur.ge mechansiEeliss
single-layer films. : h air fluctuation and the sensor
aze. \ range. y
“ ‘ automatically compensates for
! |
B The sensor is unaffected by the ‘ . . : : ' i
. . / 1 B Adopting dual integrating sphere B Adopting specially developed X-ray oLt ﬂuFtuatlons Gl | P2l
fluctuation of quantity of the : : g B . computation to reduce the effect of
_ . ‘ reduces the influence of the pass line | tube and technology obtained . AR
reflected light due to pass line 1 ” e B . noise. These provide highly accurate
" o ] ; position variation to utmost. . through Beta-ray sensor realizes
position variation, which allows ‘ | and stable measurement.
. ' highly accurate and stable
highly accurate and stable ‘

B Round trip reflection of infrared ray | measurement.
measurement. . : . ‘
inside the integrating sphere
~increases attenuation in
— — ~transmission whichallows high
I accuracy and stable measurement.
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Specifically designed
Windows-based PC

Sub Measurement Operator Station allows operation and
monitoring from different places and can be also used as a
backup device.

3D Profile View and Analysis
Y ‘

B [llustrates a roll thickness distribution in a real-time e
3D on a roll-by-roll basis.

B The display angle and size of the profile can be
freely changed.

W llustrates a thickness distribution in different
colors for each standard value, which helps the
quality to be intuitively understood.

B Visually displays the variations from the past to the

present allowing you to predict what happens
next.

Profile Stack Server

B Profile data of several lines can be stored on a
roll-by-roll basis.

B |ong-period profile data can be saved.

B Automatically outputs the stored data.

7 OpreX Control: Quality Control System

User Friendly Operator Station

Fasy-to-Use
Operator Screens

Operation Screen

Flexibly Customizable Operation Screen

Wide Type Monitor

Square Type Monitor

Main Display Area Gadget Display Area Shows only the Main Display Area

Main Display Area

You can create an operation screen appropriate for your needs by configuring any panels.

Profile Panel Overlay Profile Panel Bar Graph Panel
Trend Panel Zone Profile Panel Digital Display Panel
E— L— 53 * 1 1 o
Gadget Display Area

Trend gadget, digital gadget and frame control gadget are displayed on a wider screen of the wide type monitor.

Main Menu Screen Management/Adjustment Screen

Allows switching to desired screens with just a button. Assists managements of various grades and reports.

2
e

Grade Management Screen Graph Report Setup Screen
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CD (Cross-machine Direction) Contro

B Adjusts the lip opening at the T-die to obtain uniform thickness of products.

m Control methods appropriate for each process can be selected.

B Allows readiness and stability at the same time.

Virtual Zone Control

@® For obtaining a uniform sheet thickness, virtual
bolts are assumed between the existing bolts.

® The profile data on all the bolts including the
virtual ones are objects for control.

Sampled Data PI Control

@ Most Suitable for Cast Machines

@® A unique control algorithm was developed by
adding YOKOGAWA' expertise to a general PI
control.

@ Output distribution calculation compensates for
mutual interference between adjacent bolts.

Expert Fuzzy Control

® Most Suitable for Biaxially Oriented Machines

simultaneously lowered or
q raised if it is between the
® Expert fuzzy control reproduces manual operation of  acwator positions.

bolts performed by experienced operators

Finite Settling Model Predictive Control

EX0)
.. I
., I
1.5

@ Suitable for machines with a long lag time.

@ Dynamic manipulated output allows to settle
down to target values within the shortest
possible time.

9 OpreX Control: Quality Control System

. NI
05 . Producing a large amount of output in the first

A variety of control functions
t0 match the process characteristics

CD Adaptive Control (Automatic Mapping Control)

B An algorithm that combines steepest descent method with neural network
always maintains mappings at an optimum state without stopping control.

B Mappings=Positional correspondence between actuators (such as heat bolts) and
measurement points on profiles.

CD adaptive control functions

Conventional profile control (control operator stati Misalignment

»i o Process model

Always monitors manipulated values
and profiles during CD control.
Profile looked perfect, but... An uneven roll was produced. Automatically adjusts mappings. #_A A

!
Actual response i I
1

Automatically *

adjusts mappings Prevents controllability deterioration
""" due to mapping change. Output

Virtual zone profile control

CD Control Unit

There are peaks and troughs Manipulated Value Thickness Profile

between control zones of Heat Bolt

(PRC)

Average No changes
made to CD control

calculation results

]
I
Contoling retrolbe L =

by virtual zone profile control

] )

B This control reduces local stresses due to “bumps” on rolls.

Roll Shape Control

B Prevents quality deterioration after winding.

Local Rule Global Rule

Controls profiles as if to stretch wrinkles
from the profile center to each edge.

Rule 1
777777 Step 1
A peak or trough is simply | 44 'S 4
flattened if it is above the
actuator position.
Rule 2
A peak or trough is 44

Rule 3

A&

A peak or trough is v Al A v Y :

alternately lowered or
raised if it deviates from
the actuator by one quarter
of the actuator interval.

Finite settling model predictive control output
Finite settling model predictive control response

--_ Conventional control output

Conventional control response

Machine Direction (MD) control

B Can be selected from Sampled data PI control or finite time settling response
calculation.

._ control dramatically reduces settling time.
0
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