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Temperature Pattern Measurement and Weld Control in
Electric Resistance Welded Tube Mill
Masao TATSUWAKI, Chiharu TAKAMADATE, and Kazuyuki Hotra
Synopsis:

In order to realize highly reliable quality of electric resistance welded (ERW) tubes, it is indispensable
to grasp precise heat condition of weld portion. Out of such need, the pattern thermometer (PT) have
been developed as a sensor which can directly measure temperature pattern of weld portion, and it can
also pick out the temperature of the position which is necessary for weld control in its measuring view.

Following results have been obtained by installing the PT in the ERW tube mill.

(1) The temperature of the portion just before weld V point is suitable for the index to control heat
input for weld, because it can be measured stably and well corresponds to heat condition of weld portion.

(2) The highly stabilized weld control system have been achieved by combining feed—back control of
weld temperature measured by the PT with feed—forward control for compensation of wall thickness fluc—
tuation.
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Schematic diagram of the pattern thermometer “PT-1".
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Fig. 4. Calibration results of “PT-1”.
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Photo. 1. Weld portion and its temperature
pattern displayed by PT-1 when heat input
changed.
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Fig. 8. Schematic diagram of the pattern thermometer “PT-27.

N Table 1. Specification of the pattern thermometer
e (°C) “PT-27.
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Fy (17007C) - Measuring range 1000~ 1 700°C
° 1600 v\(‘GOO"CJ Calibration Temp. Number of measuring points 64
3 \0506/%;) Accuracy +10°C (at 1 400°C)
2 (1400 °C) Measuring interval 0.1s (Analog output)
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o
a \r(|200‘C) Image guide
5 Smin l a) Number of elements a) 30 000
- 1200 A ‘ b) Length b) 11m
Signal processing unit
Measuring Position No: a) CPU a) Z-80 A (4 MHz)
b) Memory b) 112KB
Fig. 9. Calibration results of “PT-2".
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Fig. 10. Configuration of the automatic weld control system in the ERW tube mill.
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Photo. 2. The image of weld portion and its
temperature pattern displayed by PT-2.
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Fig. 12. Temperature of weld porrion when the
operation is done by manual adjustment.
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Fig. 13. Temperature of weld portion when the
automatic weld control is done.
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