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Introduction  
 
Friction welding is a class of solid-state welding processes, in which 
bonding is achieved using heat generated by mechanical friction 
between a stationary component and a moving component. with 
the addition of a lateral force (called “upset”) to the process, the aim 
is to plastically displace and fuse the materials. This process is 
commonly used on cylindrical metal components of the same or 
different materials or thermoplastic components in aviation and 
automotive applications. 
 

 
Fig 1 – Friction welding of bar components 

 
Inspection Methods 
 
There are three potential inspection methods: 
 

• Conventional UT single compression probe –  
This is the simplest method but requires the component to have access to a surface that allows 
ultrasonic interrogation of the weld, e.g. the end of a solid bar or plate. This method is a proven 
technique for detecting areas of lack of fusion but relies on the geometry of the part to favour the 
technique. 
 

• UT Tandem Pitch & Catch –  
Two conventional angled probes are used, both on the same side of the weld, the method is used to 
detect defects at a vertical orientation to the part, not normally detected with angle probes. This method 
can be difficult to setup and for larger parts may require multiple passes to achieve full coverage. 

 
• Time of Flight Diffraction (TOFD) –  

Utilising two transducers, one on either side of the weld, the full weld volume can be inspected in a 
single pass. TOFD can also detect defects in any orientation. 
The following images show examples of typical signal responses. 
 

Industries 
• Aerospace Aeronautical Inspection 

• Aerospace Astronautical Inspection  

• Oil & Gas Sector 
• Construction and Infrastructure 
 
Application 

• Weld Inspection 
• Material Bonding Inspection 

 
Typical Parts 

• High pressure pipes 
• Metal rods 
• Thermoplastic rods 
• Shafts 
• Billets 
 

Inspection Techniques 
• Manual UT pulse echo 
• Manual UT Tandem Pitch & Catch 
• TOFD 
 
Features and Benefits 
• Quality assurance of welded joints 

for acceptance criteria. 
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Fig 2 – No Defects 

                 

 
 

Fig 4 – Lack of fusion defect in plate 
 

     
Fig 3 – Side drilled hole in bar 

 

   
 

Fig 5 – No fusion 

 
Conclusion 
 
Although all three methods can be utilised for such applications, the conventional UT pulse echo and the TOFD 
approach is favoured compared to the tandem pitch & catch method, due to the display advantages, 
the pace in data interpretation and improved repeatability. Inspection can be carried out using the Sonatest 
VEO3 or Prisma platforms and the Sonatest range of digital flaw detectors. 
 
 
For further information or support, please contact the Sonatest Applications Team: applications@sonatest.com 

 

 

 

 

 
Get in touch with your local Sonatest expert, available in more than 50 countries over 5 continents! 

 

 

 

Sonatest (Head Office) 
Dickens Road, Old 
Wolverton Milton Keynes, 
MK12 5QQ  
t: +44 (0)1908 316345  
e: sales@sonatest.com 
Sonatest 

(North America)  
12775 Cogburn, San Antonio Texas, 
78249  
t: +1 (210) 697-0335  
e: sales@sonatestinc.com

 

mailto:applications@sonatest.com

