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Practical Shape Meter for Hot Strip Mill
Sadao KAWASHIMA, Saburo TSURUTANI, Kiyoshi HIRATA,
Eisuke TANAKA, Takefumi HORIUCHI and Kunio TSUJI
Synopsis:

A practical shape meter to measure the manifest shape of running strip on a hot strip mill line with high
accuracy has been developed. Structures and operating results of the meter are reported.
The points of designing were getting good stability of an eddy current type displacement meter, protect-

ing sensor heads and sensor positioning mechanism, and so on.

Moreover the following functions were

given; automatic sensor positioning, remote calibration of the displacement meter, statistical data process-
ing of steepness data, and communication to a process computer.

From the results of performance in Kakogawa Works, measuring accuracy of +£0.16% in steepness and
time between failures more than 10 000 h have been obtained.
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Fig. 1. Construction of trial shape meter.
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Fig. 2. Accuracy analysis of trial shape meter.
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Fig. 4. Block diagram of eddy current
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Photo. 1. Photograph of protecting case assembly.
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Table 1. Specification of eddy current type displacement sensor.
ltems Before |mprovement' After Improvement Note
Number of Channel 3ch
Displacement Range 30 to 80mm Distance from Surface of Sensor
Output Voltage 0 to IV For Displacement Range
Transfer Coefficient 0.02V/mm
Frequency Response 0 to 100Hz Smaller than 0.5 dB

Linearity

Resolution

Drift vs Temperature
Drift vs Time

+0.4% of F.S.
+0. 2mm

+1.0% of F.S./°C
+0.3% of F.S. /day

+0.8% of F.S.
+0. 5om
+0.3% of F.S./°C

+0.5% of F.S./day | Non-storageable

Size of Sensor 89mm? X 70mmH 89mm# X 70mm H

Cable Length 8m 0.5m

Size of Pre-oscillator — 125mm™ X117 mm"X 59mm°

Display of Output — Digital Panel Meter

Accuracy of Calibration*! +1. 5om +0. 5mm

Error of Transfer Coefficient*' +4% +0.5% Performance Results in Line
Drift 23.5%/10days 2.2%/11days

*1 By improvement in accu

racy of calibration.
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Fig. 5. Drift data of eddy current type displace-

ment sensor.
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Table 2. Specification of

&k%-u@ﬁu,F?ﬂE@%DEEFE(ilb/

improved shape meter.

ltems

General

Number of Channel

Full Scale

Messurement Error (Dis
Height of Inflatness
Pitch of Inflatness
Velocity of Strip

Width of Strip
Temperature of Strip
Operating Temperature

Specification Note
3ch
5%,10%,20% changeable
persion) ' +0.16% } In Steepness
0 to 50mm

More than 200mm
Smaller than 20m/sec
900 to 2,000mm
0 to 1,000°C
0 to 45°C

Dimensions 3,823mm" X 747mm ¥ %1 ,364“!“

Protecting Case Weight 1,377kg

Assembly Installation to Line Moter Drive
Cooling Method Water Cooling

Sensor Accuracy of Positioning +10nm

Positioning Unit Velocity of Positioning 36mm/sec

Eddy C T T

Dispiacement Senaar cf. Table
Output Voltage 0 to 10V For Full Scale

. . Accuracy of Output +1.5% of F.S.

S;‘gi:nl Processing Resolution +0.1% in Steepness
Magnification of Display X1, X2, X5 changeable |. -
Accuracy of Display *+4% of F.S. For Magnified Full Scale
Functions Calculation of Sensor Position

Data Processing Sampling of Steepness

Unit Statistical Analysis of Sampled Data

Communication to Process Computer

Others

Time between Failure

More than 10.000 hr.
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