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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. 
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