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Pipe Flange Measurement System Using Draw-Wire Sensor

Jae-Woong Youn”, Kang-Sup Yoon®, Soocheol Lee”

ABSTRACT

In most shipyards, the measurement of 3-dimensional relative position of pipes should be connected in the block

depends on the manual operation. It results a very tedious and inefficient procedure, thus the proper measurement system

is needed to improve productivity and accuracy. This paper describes the development of pipe measurement system

including system concepts, measuring procedures, system calibration, and its accuracy and productivity. And also, the

possibility and things to be improved for application in shipyard are discussed in this paper.
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Table 1 Sensor Specifications
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Step motor 2 s 0.0015°
Sensor Controller One-board PC 7|t
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Table 2 Specifications of calibration jig
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Table 3 Result of repeatability test

a8 24| Pan Angle Error | Tilt Angle Error | Wire dlA Error
1 0.014° -0.003° 0.519 mm
2 -0.037° 0.010° -0.007 mm
3 0.001° -0.002° -0.106 mm
4 0.001° -0.003° 0.311 mm
5 0.014° -0.003° 0.436mm
6 0.014° 0.010° -0.007 mm
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Table 4 Final measurement errors for each hole

Pan Error| T Error] Errer | X Ervor | YEreor | ZError | Ereor
(deg) (mm) (mm) {mm) {mm) {mni)
0.037 0.07 0.362 -0.515 -0.174 0.766 0.939
0.022 -0.006 0.559 -0.633 0.254 -0.099 0.689
0064 | 0043 | 084 | -1452 | 0783 | 1104 | 1985
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0.052 -0.027 1.005 -1.293 1.311 -0.812 2012
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0.036 -0.002 0.921 -0.59 0.865 -0,317 1.094
0.054_| 0086 | 0205 | -1.068 | -0242 | -1751 | 2.065
0.016 0.011 0.259 -0.364 0.309 0.197 0.517 A .
- . . Fig. 11 Screen view of measurement result
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