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testing for longitudinal mid-seam defects might be applied. Even though the heavy plate is usually pre-inspected,
the lamination probes are typically supplied for such systems.

Fig. 17:  Typical Probe Configuration for LSAW Pipe Inspection, S = seam-tracker, L = Longitudinal defect
detection on internal and external pipe wall, T = tandem testing for mid-seam defects, Q = on-bead
transverse defect detection, and D = lamination testing within heat-affected zone.

7 ECHOGRAPH Ultrasonic electronics

The evaluation of the ultrasonic signals is carried out with multi-channel electronics. The electronics can be
programmed according to all previously mentioned testing tasks. In general, a multitude of channels is necessary
and each channel can be individually configured. The robust environment in a pipe mill suggests to use external
pre-amplifiers close to the ultrasonic probes. The probes cables have to be well shielded and the electronics need a
large amplification range with high signal-to-noise ratio.

PC-based electronics have shown difficulties in the pipe mill. The PC as an operation platform typically uses a
Windows-operating system. This platform shows problems with real-time applications such as ultrasonic testing.
Secondly, external noise sources such as motors and welding equipment close to the ultrasonic system impose
serious danger of degrading the ultrasonic results. Therefore, common test electronics use the PC only as an
operating platform and as a user friendly interface. The PC allows for setting the system parameters and collects the
test data for visualisation and storage purposes. The data transfer into a higher ranked network is commonly carried
out.

Signals from all channels are processed in real-time. Each channel is equipped with four gates and with up to three
thresholds. Gates and thresholds can be individually set for each channel. A fast programmable distance amplitude
correction (DAC) is implemented which compensates the acoustic damping for increasing travel time. The result is
a very even testing sensitivity. The DAC can also be programmed differently for each channel.

As a supplement to the electronics, a data management system is provided. The test data are processed according to
the customers needs using an industrial PC. Test protocols are generated, the test parameters are stored for quick
retrieval and therefore for short change-over times. A Windows -operation system allows for a convenient
operation of the entire testing system.

An extra electronic module is responsible to combine the ultrasonic data and the data from the position sensors
which record the relative movement between probe(s) and specimen. The specimen is subdivided in so-called test
intervals where the spatial resolution can be chosen. An on-line display of all signal amplitudes with respect to the
specimen position is shown on the PC-screen. Exceeding of the pre-set amplitude thresholds is clearly visible and
helps the operating personnel to supervise the current inspection. The system operator decides on the type of
documentation and on the amount of data which has to be stored. Graphical documentation, tabulated text and a
statistical evaluation of the test data are available. A statistical evaluation contains all collected data, e.g. for an
entire batch or a working shift.
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8 Summary

This article contains a brief overview on automated ultrasonic welded inspection for various pipe types. Some
inspection steps might by carried out with portable test equipment (e.g. pipe end test), but the weld inspection in all
internationally relevant specification must be automated. The pipe geometry, the production process, and the pipe
usage determine the number of required probes. Recent updates for some test specifications enforce a large number
of ultrasonic probes, e.g. the SHELL standard. Since seamless pipes are sometimes replaced by ERW pipes and
LSAW pipes by SSAW pipes (in both cases to save production cost), the inspection methods change gradually
between the various pipe types. Each testing system is unique and shows its specialties which have to be discussed
by supplier, testing system user and final customer of the pipe.

9 References

[1] V. Deutsch, M. Platte, M. Vogt: Ultraschallpriifung — Grundlagen und industrielle Anwendungen (Ultrasonic
Testing — Principles and Industrial Applications), 372 pages, Springer Publishing House, 1997.

[2] V. Deutsch, M. Platte, M. Vogt, W. A. K. Deutsch, V. Schuster: Ultrasonic Testing — Compact &
Understandable, 77 pages, Castell Publishing House Wuppertal, 2002.

[3] W. A. K. Deutsch: Automated Ultrasonic Inspection — Examples from the Steel Mill, WCNDT World
Conference for Nondestructive Testing, Rome Italy, October 2000.

[4] W. A. K. Deutsch, V. Schuster: Automated Ultrasonic Testing Systems — Considerations about Throughput,
Coverage and Sensors (Automatisierte Ultraschall-Priifanlagen — Uberlegungen zu Durchsatz,
Uberdeckung und Sensorik), DGZfP NDT - Seminar, Saarbriicken, October 2003.

[5] W. A. K. Deutsch, V. Schuster: Ultrasonic Testing during Production - Semi Finished-Product or Component
Testing, BANT-KINT Symposium on Nondestructive Testing, Liege Belgium, March 2005.

[6] P. Moller: Ultrasonic Testing Applications with Probe Holders with Water Jet Coupling (Ultraschall-
Priifanwendungen mit Priifkopftragern fiir die Wasserstrahl-Ankopplung), DGZfP Conference Proceedings,
Garmisch, p. 109-117, 1993.

[7] W. Deutsch, V. Schuster, M. Joswig, R. Kattwinkel: Fast Automated Bar and Tube Testing Without Rotation,
(Schnelle, automatisierte Stangen- und Rohrpriifung ohne Rotation), DGZ{P Conference Proceedings,
Celle, p. 407-415, 1999.

[8] M. Platte, P. Moller: Automated Ultrasonic Testing of Strips and Tubes (Automatisches Ultraschallpriifen von
Blechen und Rohren), Bénder Bleche Rohre, p. 25-32, March 1993.

[9] P. Mdller: Automated Ultrasonic Testing of Pressure Cylinders with Compact Multi-Probe Holders
(Automatische Ultraschall-Priifung von Stahlflaschen mit kompakten Mehrfach-Priifkopfirdgern), DGZfP
Conference Proceedings, Garmisch, p. 589-593, 1993.

[10] ISO 9756:1990(E): Submerged arc-welded steel tubes for pressure purposes — Ultrasonic testing of the weld
seam for the detection of longitudinal and/or transverse imperfections.

[11]ISO 12094:1194(E): Welded steel tubes for pressure purposes — Ultrasonic testing for the detection of laminar
imperfections in strips/plates used in the manufacture of welded tubes.

[12] ISO 3183-3:1999(E): Petroleum and natural gas industries — Steel pipe for pipelines — technical delivery
conditions, Part 3: Pipes of requirememt class C.

[13] SHELL DEP.40.20.37-Gen.: Linepipe for critical Service (Amendment/Supplements to ISO 3183-3),
Dezember 2000.

[14] API Specification SL: Specification for Line Pipe, Ausgabe Mérz 2004.

[15] Det Norske Veritas OS-F101 Submarine Pipeline Systems, Appendix D: Non-Destructive Testing,
Januar 2000.

(SV) AutomatedUT WeldedPipes (WCNDT-Shanghai) WD Jan08.doc 31.Jan-2008

KARL DEUTSCH Priif- und Messgeratebau GmbH + Co KG - Otto-Hausmann-Ring 101 - D-42115 Wuppertal - Tel. (+49 -202) 71 92 - 0 - Fax (+49 -202) 71 49 32 - e-mail: info@karldeutsch.de
Seite 13 von 13



