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Recent Applications of Optical Measurement
Techniques to Steel Industry Processes

| mﬂ ‘t\

?ﬂﬁi B Pl #
Takayuki Yanagimoto Hiroyuki Uchida

\&A

R &
Akira Torao

BeERAEE FHA-2  BEOONRESRAE BHAI-4 BT AR AR

R ev s~ X HEFHEe-x-—
TRAEE)

&
=

HiJl SE

Fumihiko Ichikawa

e & —

L ]

fayl iy e
Kenji Katacka
B AR SHEl-4  BEAERSEAER ShA-4p
By - BE BRI -RE
5ig=RE3=3)] )

L -

ST, BRETHEANAREE L THET 2 LEENS
VDT, 7 reATORSRESTEROA VI A4 vIIERRK
T, B B e e ATCORERERROLBILBELRS SR
e A RBE OB R X O ESH BN L oBR A RECER
hEZh T35, —FTH, v—¥—Eilf, BEZTCEEBAE T
EOBFEMMSEERELTETCE Y, ChAbEHVREEA
HEELRBORRAT v e A~OHAAIHENLD0b 2,

AR TIRHIGHGH R oW L, YEimEsd ol
RENBENOBEM 7 r e A ~OIOEAEAY P LI, Hiks
SBOFHIZWCEEYHRET S,

Y ORRTEE 3 B 9 ARG

£

BoE CHELHEMULOETHES oI RE, TEEL o
2 ARBRAEDA » 7 4 VEIERRBEROBIEITERE D o
DHBe IOWRAWR TN, AR L B R B
PO ER TV D2, ZHIRRAD -~ Ko < 7 i 0EEmE
MR Urs b ¢, JeEHTlo L B o RESTC
HRXR T,

P vE, SARIEEL Avicliikd v FBELETO K4S
d, ERIEWL CFE LABERES L ~F— YT A L7
O DREHRNEEEL SRR S 2, WFhLTEE
B, B, BEELASYERLTVWA NN TS D s
T, ChOBRACRMESEROFEIC > TiR L 2.

Synopsis:

On-line measurement of quality and dimensions of products and
the condition of processes has recently become very important to
keep stable production of high quality and homogeneous products.
This tendency is also applicable to the steel industry, To satisiy
these strong needs, optical measurement technologies and instru-
ments have been developed because of their advantages such as non-
contact, high-response and high-sensitive measurements. Recent
advances of hard-ware technologies have also -contributed to devel-
opment of new instruments,

Recent examples are dimensional measurement using optical cross
sectional method and surface property measurement of steel sheets

or rolls for which surface reflective characteristics and image informa-

.tion are utilized. In order to develop these kinds of instruments,

durability against adverse environment, countermeasures to realize
high response, resolution and precision measurement are taken into
consideration,

In this paper, the actual state of optical measurement technolo-

gies and also future trends are described.
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Table 1 Component devices for optical measurement system

Item : Device

Light source W lamp
Laser {He-Ne, Ar, semiconductor etc.)
LED

Xe-flash lamp

Light guide Optical fiber

Image guide

Photo diode
Photo diode array
ITV camera
Photo multitube
CCI) camera
Shutter camera

Detector

Position sensitive detector

Interface Optical GP-IB

Opgtical field bus

Optics Line scanner
Poligon mirror
Modulater
Integrating sphere

SELFOQC lens

Processing Image memory
Micro-computer
Display

Video hard copy

Supporting High accuracy positioning

technique Auto focusing

Image processing

Pattern recognition
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Fig. 1 Construction of the brick wall profile meter

Table 3 Specifications of the sensor head

Light source He-Ne laser
Wavelength  {zm) 0.633
Power (mW) 5

Detecting device MOS-type linear array image sensor

2 048 bit
TFable 2 Examples of optical measurement systems Measuring area (mm) 1 400 ~4 500
Measurement Example Reference Sampling cycle (msec) 30
Dimension 1. Laser type burden profile meter 5 Sensor size (mm) 400 x 320 x 800
at blast furnace )
2. Brick wall profile meter for tor-
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Initial profile

Profile after 665 charges

Fig. 2 An example of measured brick wall profile after 665
charges
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Fig. 3 Configuration of the widthmeter
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