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Synopsis :

Recently, seamless tube has been expanding its application fields. Accordingly
customers want further improvement in accuracy of tube dimensions. In order to
improve the wall thickness accuracy of small-sized seamless tube, an on-line wall
thickness gauge has been developed right after the stretch reducing mill as a finishing
rolling mill. This wall thickness gauge is a full-automatic measuring system requiring
no size change. A measuring principle has been established for tube as three
dimensional material using y-rays. This development has also made clear an optimal
signal processing method on the statistical noise of y-rays. Now, the wall thickness

gauge is in smooth operation and is useful to rolling control by operators.
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Development of On-line Wall Thickness Gauge

for Small Size Seamless Tube
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Synopsis:

Recently, seamless tube has been expanding its application fields.
Accordingly customers want further improvement in accuracy of
tube dimensions, In order to improve the wall thickness accuracy
of small-sized seamless tube, an on-line wall thickness gauge has
been developed right after the stretch reducing mill as a finishing
rolling mill. This wall thickness gauge is a full-automatic measuring
system requiring no size change. A measuring principle has been
established for tube as three dimensional material using 7-rays.
This development has also made clear an optimal signal processing
Now, the wall thickness

gauge is in smooth operation and is useful to rolling control by

method on the statistical noise of y-rays.
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Fig. 1 Schematic illustration of rolling process of stretch
reducing mill
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Fig. 2 Longitudinal wall thickness profile of tube after stretch
reducing mill

Table 1 Specifications of on-line wall thickness gauge

Items Specifications

Diameter (mm) 21.0~177.8

Wall thickness (mim) 2.0~ 35.0

Length {m) 6~ 87

Tube speed (m/s) 2~ 8

Tube temperature (°C} 600 ~950

Tact time (s) Min. 15

Response 0.01s or 100 mm

Accuracy +0.1mm 100 mm¢x10mm¢

Allowance of swing (mm) +10

Wall
thickness From mandrel
gauge Reheating mill
m furnace
- Stretch
Conling bed reducing mill
— To automatic storage
equipment
Cold saw

Fig. 3 Locafion of on-line walil thickness gzuge after stretch
reducing mill
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Table 2 Comparison and selection on measuring methods
using y-rays

Multi-beam Fan-heant Parallel-beam
methoed method method
For 16" seamless For plate
tube Radiation Deteclor
Detector ¢y Bouree
o
Methods A
D
L. Ll
Radiation Detector Radiation source
} - _source
Points of . Partial sectinn Cross section
measurement 3 points mean wall mean wall
thickness thickness
Allowance uf +10mm Not permissive | Up to + 10 mm
swing
Selection Rejection ! Rejection ! Adoption
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Fig. 5 Characteristic function between thickness and p-ray
transmissivity
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Fig. 6 Schematic structure of sensor by parallel-beam method
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Fig. 7 Improvement of measurement accuracy by scintitlator
direction

() After mounting of
compensation block

{a) Before mounting of
compensation bluck

T 100 100

=)

=

L5

E

w50 50

B

5

[=]

=

=]

© 9 L ] s

Center Center

Iorizontal direction

Fig. 8 Improvement of r-ray distribution in measuring space
by compensation block
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Fig. 9 Improvement of accuracy by relative yray transmis-
sivity calculation technique
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Tube size: 101.6 ¢ X 3.45 #{mm)
OManually measured data, lOn-line wall thickness gauge
£=0.01 mm, o =0.03 mm
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Fig. 10 Comparison of data measured by on-line wall thickness gauge with manually measured data
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