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Synopsis :

Thorough the joint efforts of Kawasaki Steel Corporation and Fuji Electric Co., Ltd., an
on-line wall thickness gage was successfully developed for the first time in the world,
and introduced into the medium diameter seamless tube mill of Kawasaki Steel's Chita
Works. The gage is of the multi-beam type utilizing yrays, with its epoch-making
feature for measuring the wall thickness of pipe to an accuracy of 0.1mm and a response
speed of 0.1 sec. with no physical touch to the pipe and by continuously scanning
multiple points on the circumferance of the pipe over its entire length while it is still not.
With the introduction of this equipment, the rolling line has been automated to a great
extent, and the instant feed back of measured values to the mill by the process computer

has resulted in marked improvements in quality and yield.

(c)JFE Steel Corporation, 2003

AIIROR—VnbEETEET,




— AL AHER

156

AN EFORE

Development of Online Wall Thickness Gage for Seamless Steel Tubes

ﬁé i_.E % * %
Yutaka Funyu
/N I Y -

Itsuo Matsucka

Synopsis:

L 5 me
Tadashi Okumura
*-‘j- —t HE e B F KR

Shoichi Murakami

Through the joint efforts of Kawasaki Stee] Corporation and Fuji Electric Co., Lid., an on-line wall thickness

gage was successiully developed for the first time in the world, and introduced into the medium diameter

seamless tube mill of Kawasaki Steel’s Chita Works.

The gage is of the multi-beam type ulilizing v rays, with its epoch-making feature for measuring the wall

thickness of pipe lo an accuracy of 0.1 mm and a response speed of 0.1 sec. with no physical touch to the pipe

and by continuously scanning multiple poiﬁts on the circumference of the pipe over its entire length while it is

still hot.

With the introduction of this equipment, the rolling line has been automated to a great extent, and the instant

feed back of measured values io the mill by the process computer has resulted in marked improvements in quali-

ty and yieid.
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Table 1 Specification of main equipment
Equipment Maker Specification
Shot hlasting Shinte Industries Type : Billet not turned, Motor : 37 kW %6
machine Co., Ltd. Projection density : Max. 50 kg “m?

Billet cutting

Wagner-Tsune
Machine Tool Co.

Type : Round saw hlade, Main motor :45 kW
Cutting speed: Max. 164 m - 'min

Rotary hearth
furnace

Daido Special
Steel Co., Ltd.

Number of zone: Pre-heating 1, Heating 5. Soaking 2, Extracting 1
Capacity: 160t ~h, Furnace temperature:Max. 1 350°C
Diameter of centerline circle of hearth:1i2m

Piercer Demag-Meer, Mitsubishi | Type: Vertical roll, Main motor : C 3 500 kW =200 400 r.pm. %2
Heavy Industries Digmeter of roll : Max. 1350 mm, Feed angle:5-14 dea.
Co., Ltd.

Elongator Dittio Ditto

Plug mill Aetna Standard, Type: Single groove, Main motor : AC 3000 kW
1HI Co., Ltd. Qutlet speed:Ave. 3m s

Reeler Ditte Type: Barrel roll, Main motor: DC 370 540 kW x2x2

Diameter of roll : Max. 1080 mm

Reheating Daido Special Type: Walking beam, Furnace temperature: Max. 1000°C

furnace Steel Co., Ltd. Capacity : 160t -'h

Sizer Aetna Standard, Type:2 rolls, Stand:§
1HI Co., Ltd. Motors: DC 175 kW x 480 1 200 r.p.m. X8

Cooling bed Sumitomo Heavy Type : Roller chain conveyer with water-tank

Industries Co., Ltd.

Total length of table : 400 ft.
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Table 2 Process of development
Item 1978 1979 1980 1981
1.Survey and pre-study 4————%2
2.Development Basic study LI
of scanning method . | 7
Simulation
{1st step)
Experiment by 12
trial device ‘
\
3. Development Basic study 2
of multi-beam method 7
Experiment by
(Znd step) trial device 10
Study of pipe ——
fluctuation effect
Prediction of
practical device
4.Design and manufacture Desi 2
. esign
of practical use device g
Manufacturing
On-line  ———
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Fig. 1 Principie of measuring wall thickness by

single-heam scanning method
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Fig. 4 Principle of multi{n)-beam method
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Fig. 8 Schematic diagram of wall thickness gage
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Table 3 FError estimation table at 10 Ci
(mm}

Diameter{mm) 177.8(7") 273.1(10% ") 406.4{16")

Thickness/Diameter{ % ) 3 5 10 3 5 10 3 5 10

Thickness(mm) 53 | 8.9 | 17.8| 8.2 | 13.7 | 27.3 | 12.2 | 20.3 | 40.6

Calibration error 0.03 ] 0.04 ] 0.05|0.03|0.04,0,07 | 0.04]0.06| C.10

Position error of 7-vay beam| 0.02 | 0.02 | 0.02 | 0.02 | ¢.02 | 0.03 0.02 | 003|004

Pipe size error 0.01 | 0.01 | 0.02 1} 0.0110.0170.02{0.01]0.02]0.03
Pipe fluctuation effect 0.10

Stochastic error 0.08|0.10|0.19]0.10 | 0.14 | 06.38 | 0.13 | 0.23 0.997
Total error 0.1310.15] 0.22 1 0.15 7 0.18 | .40 J 6.17 | 0.26 | 1.00

Photo. 2 View of control pannel arrangement
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Phote. 3 View ofreote Opeaor’s desk
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Fig. 9 An example of recorder chart by multibeam method
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