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Hot On-line Wall Thickness Gage System for Seamless Tubes

Yutaka FuNyu, Tadashi OKUMURA, Fusao TOGASHI,

Masami SHIMIZU and Asao MONNO

Synopsis:

Kawasaki Steel Corporation has developed an on-line wall thickness gage with joint efforts of Fuji
Electric Co., Ltd.. The development took four calender years. This gage was developed for the first time
in the world, and started on-line use in October, 1981.

This gage utilizes y-rays and is possible to measure continuously the wall thickness along the longitudinal
direction of pipe to an accuracy of 0.1 mm and a response speed of 0.1 second with no phystcal touch.
Principle of measurement of this gage is named multi-beam method which is based on a premise that three
7-ray beams forming triangular shape cross each other within the pipe wall thickness. The wall thickness
gage utilyzes micro computer systems effectively. Particurally analyzing the twist angle of the wall thick-
ness deviation, FFT (Fast Fourier Transformer) was used at first time for on-line analysis.

With the running of this gage system, the suitable action on the wall thickness control has been estab—
lished in seamless tube production line. As a result, this gage system has advanced the new tube produc—

tion technology and improved the dimensional quality of seamless tube.
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Table 1. Target specification of the wall
thickness gage.

Item Specification

4.0 mm- 40.5mm

Range wall thickness outside diameter 177, 8 mm-426. 0 mm

Radiation Source Nuclide BCs
Strength 3Cix3

Response time 0.1s

+0.1 mm-+0.2mm

Accuracy at available range
CRT moniter
Man-machine interface Recorder

Analogue indicator

P Tube

Counting ratio

-l | == y=0 o] e ]
Wall thickness

Fig. 1. Single beam scanning method.
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Fig. 2. An example of profile by
computer simulation.
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Fig. 3. Principle of multi-beam method.
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Fig. 9. Hardware configuration of wall thickness gage.
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Fig. 10. On-line data (351¢ x9.6t.).
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Photo. 1. Wall thickness gage in operation with
one pair of pinch rollers.
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