
5. Ultrasonic Testing (UT) 
  
- High frequency sound wave (1.0 – 10.0 MHz) 

introduced through coupling agent into the material 
completely or partially bounces back on discontinuities 
or areas of different acoustic impedance 

 
- Knowing speed of sound in the material and time the 

signal travels the discontinuity distance from the 
surface can be calculated in real time 
 

- Techniques: straight beam, angle beam, immersion, 
through transmission, phased array (many small 
transducer in one probe), time of flight diffraction 
(TOFD) 
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5. Ultrasonic Testing (UT) 

 
+ portable, inexpensive, sensitive to small discontinuities, 

immediate results, wide range of materials and 
thicknesses can be inspected 

- surface must be accessible to probe, surface texture may 

interfere with the test, high degree of skill required to 
setup and interpret 



6. Acoustic Emission Testing (AE) 
  
- phenomenon of sound and ultrasound wave radiation 

in materials subjected to mechanical stress exposure 
(crack propagation, deformation, faying surfaces shift, 
etc.) 

 

















 
6. Acoustic Emission Testing (AE) 

 
+ can be used on most materials, detects dynamic 

processes, provides fast and complete volumetric 
inspection, permanent process control 

-   more qualitative than quantitative, background noise 

affects test, may be very difficult to interpret 



7. Infrared Testing (IR) 
  
- infrared thermography, is used to measure or map 

surface temperatures based on the infrared radiation 
given off by an object as heat flows through, to or from 
that object 














