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Flatness Measurement of Hot Strip by Laser Scanning Method

Synopsis:

Toshio TovoTa, Akinobu OGASAWARA,
Toshiro MATSUBARA and Saforu NAKAMURA

A new type of hot strip shape meter is developed to measure the flatness shape of hot strip at the exit
of hot finishing mill with high accuracy and fast response time. This shape meter detects the strip ver—
tical displacement distribution along transversal direction using laser beam, and measures the flatness shape
from the variance of displacement. Laser beam from Ar laser is parallel scanned by high speed polygonal
mirror and parabolic mirror, and irradiates the strip surface aslant. The strip displacement is measured
by detecting the reflected light timing, with photo sensor arranged upper part of the strip. By sample test,
it was confirmed that the accuracy of displacement sensing is within +1 mm. This shape meter was in—
stalled on the hot strip mill of Yawata Works in 1982 for practical use, and has been playing an impor—
tant part in mill operation and in automatic shape control system.
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Fig. 1. Flatness measuring system with
ITV camera.
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Fig. 2. Flatness measuring system with
water jet flow.

DL S HRTOTNE., ZOHRTILE TLBE,NFRE
D, TOFESELCHEREINKRESL. BHR S F 4+ v
NDHDNH5D.

WHL = S DR R i 2B RN R D 55 2 D HRA
T, FTEBIEBRDELDES O TRBE LRSS
ZEReBN, Ko LTEoREYEarkETLs &
HREETH S, Fig. 2110 HR0 LE9TH Y, KiE
DEIEIIC X 8 ColfvRD TV 5. BHRA
3F 4 VANDEDNRTET S,

BHEADE XN MR RD B 3D SR L LT
i, =7 VREAWVDHED R, ThIdNe b BhrEy
2RI EBIGND FEnEZx bhb. SR,
7D ED X 5 el BT 5 ER 4 I L JIES
ARETH D VO FIE % & on, BIEER - ffitsm -
WE B HES B B.

SEIEZESHBR LIV —FAF = VIZIEIIE 2D
FHRO—ETHBEH, V—FE—a% 25%+T52 Lo
X D0 X ORERE L Ak RIE & RF I w R L
oo bk, ERBZRGARTH %I DMER MR D
HEY T\, BF 4+ VEAMERES &5 HEd
ELTW5.

3. RNERELEBHES

3-1 TUATHES
EvRERE#R%Y Fig. 3 wid. #Mkmc—enE

Photo
se?sing
se - .
Y Counter D}splacement
iverter signal
oot Scanning
detector ;L Clock i S0
Strip v
transverse
direction
| St (strip surface)
? | ° S (Reference plane)
— ti1.— to-—— Time
b

Fig. 3. Principle of displacement measurement
by scanning laser beam.
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Fig. 4. Basic configuration of shape meter
system.
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Fig. 6. Principle of steepness measurement.
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Fig. 7. Configuration of hot rolled strip shape meter.

Table 1. Specification of the shape meter.

550~ 1 550 mm
10~20 m/s
1 600 mm

Width of hot strips

Line speed

Distance between sensor head
and strips

Displacement sensing range 0~200 mm

Output Wave height (15 channels)
Steepness ( 5 channels)
Number of sensor channels Front 15
Rear 5
Sensor interval 110 mm (Front)
Laser Ar-ion Laser (4=4880 A)

Beam diameter about 1 mm

Scanning time 1.4 ms
Polygonal mirror 12 planes
3600 rpm

Photo detector Photomultiplier Tube
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Photo. 1. Photograph of shape meter head.
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Fig. 8. Examples of linearity and error.
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