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Synopsis :

Burden profile meters using laser light have been developed at Chiba No.2 and No.6 BF's.
A light cross section method is applied. The measuring system consists of an argon laser
head, a beam scanner, a lens and prism system, image fibers, a TV camera, a signal
processing unit and a microprocessor. A laser beam with visible wavelength is projected
and scanned on the burden surface from a given direction. The camera views the spot on
the surface from another direction. The position of the spot is determined by image data
processing. The image quality is improved by data processing techniques, because the
original image is damaged by the beam scattering effect of dust. The profile meter has
the following functions; a resolution of 50 mm and a measuring time of 20 sec for one
radius. On the basis of measured results, the functions of the burden profile meter are

shown and its characteristics discussed.
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Development of Laser Type Burden Profile Meter
at Blast Furnace
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Synopsis:

Burden profile meters using faser light have been developed at
Chiba No. 2 and No. 6 BFs. A light cross section method is applied.
The measuring system consists of an argon laser head, a beam scan-
ner, a lens and prism system, image fibers, a TV camera, a signal

processing unit and a mictoprocessor. A laser beam: with visible

: wavelength is projected and scanned on the burden surface from a giv-
KR R T-H6 W IR FGL en direction. The camera views the spot on the surface from another

Kunio Kurita Alira Hirahashi Kazuhiro Tomonari direction. The position of the spot is determined by image data pro-
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niques, because the original image is damaged by the beam scattering
effect of dust. The profile meter has the following functions:  a res-
olution of 50 mm and 4 measuring time of 20 sec for one radius.

On the basis of measured results, the functions of the burden pro-

file meter are shown and its characteristics discussed.
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Fig. 1 Principle of laser type profile meter at Chiba No. 2 BF
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Fig. 2 Block diagram of the measuring system
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Table 1 Equipment specification of laser type profile meter

! No. 2 BF type { No. 6 BF type
i i
i
L Type Argon laser Argon laser
Light , . 457, 478, 488
source Wavelength 514 nin 514 om
Output power 4W max. 8 W max.
Accuracy of
B.e;fm directional 0.1°
scanner
angle

TV camera

ISIT camera

(RCA-TC1040)

ISIT camera

(RCA-TCL040)

Optical filter

Color filter and

interference filter

Interterence filter

Signal processing

- Low-pass flter
- Gain controller

amit Differentiating

+ Scan converter

circuit

« Low-pass filter

- Gain controller

- Differentiating
circuit

» Flame memory

ZBOA

CPU Z80A
Micro
computer | RAM 32KB 32KB
system s e -
Floppy disc 512 KB 512 KB
Table 2 Performance of the measurement system
Item Chiba No. 2 BF type Chiba No. 6 BF type

Measuring area
Measuring range

Measuring time
for one radius

Measuring
accuracy
Beam scanning
speed

1/4 of full surface
0—5m

2 sec for only one time
scanning and data ac-
quisition

+ 50 mm

3—30m/s

two radii
0—5m

20 sec, including opti-
mization of gam and
slice level, scanning
and data acquisition

-+ 100 mmn

13 m/s
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Photo 1  An example of image processing
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Fig. 4 Geometrical arrangement for profile measurement at
Chibka No. 6 BF
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Photo 2 View of laser type profile meter
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Fig. 7 An example of measuring layer thickness and descend-
ing velocity (part 1)
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thickness for time lag of 12.5h

BBOER, v b ORMAECIENBETEEDL - &0
i’)ﬁ\ - 7‘\:0

6.5 HMEBHFREECSIETREE

a7y MTTHORATHRERREE T % 2BRETT IO
FL, 7r7 AR I AEDRE L 2 oo Gy RERTIHEBE
WHFIZ LD BAE LA, T & b BT HEEEE I 2MR] 12.5h
T —0.58 D~ SR T LI JOFEEBhERGE T 20 o
BAf#%% Fig. 14 T+, EAEE 19~22 @xERV-T, HEEREL,
EEGRIE s HRa s Lo S 29 il 7 5 v 7 AN HBEREcE 5L
Tuh, COFERE~L v ARF ORI READREN HgEH H
o (S REY ORAL LR EBRTIL0TH S,

7 B 8

TR v —h o S X 5 BREAY T e v ARl
T, ¥, CTEF2EPCHEL, SREsOEECT R Y 4 A
A TTRE B AR R A TN LY, R0, THECBHF TEARD
PAF A MEFET 2 = &icin b, KIUEPHE OREMB L4 S A
W, EoEipcodific, Shi, fRTXRE, v - AR
HESMOERAYIML T, L, EBoMBLblny, £
Ao by ol X oo o0 T, Sy —ywil7n
74 NEEOEMAE A LT — 2 OiIEREyPORRA L, iERE
FOEFEORMENRA SR L 0RHTEL T i

# £ ¥ #

1) EFRE, W b, ORI, R0 Bobd-
Hi, NESEE: FELE, 70 (1084) 9, 1059

2) T. Nagai, J. Kurihara. H. Takahashi, K. Okumura, K. Okabe and

M. Kende:

Gth McMaster Symposium on Iron and Steelmaking, Hamilton,

Canada, May (1978)

0

L A,

“Optimum Burden Distribution in the Blast Furnace’,

|5k tEER Vol. 18 No. 2 1986 .

3y skggd, EAEGS RBUL MK O, (HRHETS
(1981) 9, A117

4) FREFETE, BTk R ETELEN, ARFIME--
477

5) M. Nomura, S. Taguchi, N. Tsuchiya, H. Sakimura and K. Tanaka:
Ironmaking Proceedings, 43 (1984), 111

ke, 67

TR & RIES, 22 (1983) 5,



