
DEFECT DETECTION IN LASER POWDER DEPOSITION COMPONENTS
BY LASER THERMOGRAPHY AND LASER ULTRASONIC INSPECTIONS

Laser Powder Deposition (LDP) techniques are being adopted within aerospace 
and automotive manufacturing to produce innovative precision components.  
Non-destructive techniques (NDT) such as laser ultrasonic and laser 
thermography for detecting and quantifying flaws within these components 
enables performance and acceptance criteria to be verified, improving product 
safety and reducing on-going maintenance and product repair costs.
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The LMD process can make parts impossible by conventional casting methods. 
Critical components will need non-destructive testing to ensure quality.

Both laser ultrasonic and laser thermography NDT approaches have 
successfully identified 400m defects introduced into calibrated laser powder 
deposition test samples. Both methods show potential capability to detect 
smaller flaws. This research is being commercialised within the INTRAPID 
NDT inspection system.The research developed analysis algorithms that allow 
senior engineers to develop inspection templates and profiles for in-process 
inspection, as well as an end-to-end, user friendly interface for engineers to 
perform complete manual Laser Ultrasonic or Laser Thermographic inspections. 
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The experimental set-up

Incident laser and IR 
camera recording the heat 
flow from the incident 
location.

Heat flow modeled across 300µm wide LPD track 
with defect located 60-90µm:

Heat content across LPD profile, 
5ms after the laser pulse impact.

The 3D temperature differential for 
these curves (subtracting right-hand 
non-defective side from defective 
left-hand side), plotted for time, 
temperature and position
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Laser ultrasonic results:

Experimental set up for the 
laser ultrasonic system

Using laser ultrasonics to 
detect near surface flaws

Map of displacement as a function of time 
of flight and distance along the surface

The hyperbola extracted from the B-scan 
laser ultrasonic data of test samples of 
defective LPD tracks

Laser thermography is a useful NDT approach because 
of the speed and accuracy at which LPD tracks 
can be inspected without requiring contact.  Laser 
thermography involves an external stimulus being 
applied to the material under test by a laser pulse and 
the subsequent detection of the surface emissions 
using an Infra-Red (IR) camera.

The laser ultrasonic system uses laser-generated acoustic waves that are 
detected by a laser interferometric system. The laser receiver produces an 
analog signal that corresponds to the nanometric surface displacement. 
The ultrasonic system is capable of high resolution scanning. Surface wave 
is monitored for sub-surface and surface-breaking defects, while time of 
flight measurements of ultrasound diffracted allow the detection of inner 
discontinuities.
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Predicted variance of 
heat content across 
LPD track (non-
defective – defected 
side) showing: 

The INTRAPID System presenting laser thermography results:


