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Sonomatic’s SH-EMAT based technique allows rapid inspection of pipework and 
pipelines. Inspection under pipe supports is a major application since it allows 
the condition of the material to be reliably assessed without the need for lifting 
the pipe off the support. The SH-EMAT system developed has been shown to 
have industry leading capability for this application in blind trials conducted by 
the HOIS Joint Industry Project. The technique developed is also suitable for 
rapid screening of piping and, where the degradation conditions are not 
homogeneouhomogeneous, it is more effective in this application than sampling approaches 
using manual ultrasonic inspection.



The technique is complementary to 
Sonomatic’s existing CHIME and Multiskip 
methods for inspection under pipe supports 
and screening of pipework. In general it is 
more suitable for thinner wall material (<12 
mm) than CHIME or Multiskip. Sonomatic can 
advise on the best approach for different 
applicapplications.

EMATs use the Lorentz force and 
magnetosriction to produce ultrasound 
within a specimen.  Although EMATs are in 
general less efficient at producing ultrasound 
than piezo-electric probes, they are capable 
of creating waves that would be difficult by 
other means.  As such, EMATs can be used to 
crcreate Lamb waves or horizontally polarised 
shear (SH) waves, both of which are types of 
guided waves.  In general conventional EMATs 
use Lamb waves, following tests of both 
approaches, Sonomatic decided to use 
SH-EMATs inspection system.

Unlike piezo-electric probes, EMATs do not 
require couplant, they can also tolerate an air 
gap between the bottom of the probe and 
the specimen.  For this reason, EMATs are less 
sensitive to surface condition than other 
ultrasonic techniques.  SH-EMATs are capable 
of scanning through coatings, however, the 
effeffectiveness of the technique depends upon 
the thickness of the coating.

The SH-EMAT technique uses two probes in 
pitch catch mode, one at the 11 o’clock 
position and the other at the 1 o’clock 
position on the pipe.  The guided waves 
produced by the EMATs can be used to obtain 
information on the entire circumference of 
the pipe from these two positions.  The 
prprobes are held in place and scanned along 
the length of the pipe using a scanning 
frame.  The frame is encoded, so the axial 
position of any features noted in the collected 
data can be identiöed.

TThe örst wave mode produced by SH-EMATs 
travels at the shear velocity of the specimen 
under inspection.  The remaining wave modes 
are dispersive, meaning their velocity is 
dependent upon the thickness of the 
specimen and the frequency of the signal, 
these modes will always have a lower velocity 
than the örst modthan the örst mode.  The arrival time of the 
örst mode can be used to calibrate the velocity 
and probe separation of the system, the arrival 
times of the higher modes can be used to 
determine the average thickness of the 
specimen between the probes.  

Any areas of degradation between the probes 
will affect the amplitude of the received 
signals and the arrival times of the dispersive 
modes.  Should any degradation be detected, 
areas can be highlighted as requiring further 
investigation.

TThis is a screening approach which allows 
rapid inspection of piping, including the 
material at pipe supports.  The technique uses 
Sonomatic’s in-house developed scanners and 
can be deployed by rope access technicians. 


