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Closed loop control of spray height in tubular preparation with
reciprocating spray deposition process
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Abstract: The process principle of reciprocating spray deposition for large thick-wall tubular was analyzed. A new
accurate technology of online measurement and closed-loop control for spray height of the nozzle was studied. The
control system of spray height consists of executive mechanism of tundish lift, online measurement of deposit layer
thickness and control of nozzle height based on PLC. A set of lead-screw mechanism driven by servomotor was applied in
the executive mechanism. Aiming at the characteristic of deposit layer growth, the tundish was lifted discontinuously. The
measurement method of deposit layer thickness was studied. The influences of shape errors of mandrel on measurement
and control accuracy were analyzed and a multi-points measurement technology was presented. Theoretical analysis
indicates that the three-point measure along one circle is essential to clear up the influences of the shape errors. Several
spray experimentations of the tubular with different inner diameter and wall thickness were carried out. The results
indicate that the accumulative error of spray height is less than 5%. This measurement and control technology can well
satisfy the need on steady spray height in preparation of large thick-wall tubular.
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Fig.1 Process principle of reciprocating spray deposition: 1, 2
Left and rigt ladles; 3 Transmission chain; 4, 7 Transduce
motor; 5 Stop rod; 6 Tundish; 8 Mandrel; 9 Deposit chamber;
10 Rotating transduce motor; 11 Reciprocating transduce motor;
12 Dishing valve; 13, 14 Left and right approaching switch; 15
Trigger approaching switch
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Fig.3 Examples of failure measurement caused by mandrel shape errors: (a) Runout in mandrel: L;,-;<<L; (b) Column in mandrel:
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Fig.4 Distribution of measured points of deposit layer
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)
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n R, max/mm Ry, min/mm e,/mm
1 315.00 285.00 30.00
2 300.00 299.62 0.38
3 299.81 299.81 0.00
4 299.81 299.81 0.00

1) R=300 mm; p=15 mm
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