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Abstract

High spatial resolution and the possibility for distant and noncontact measurements have led to
substantial research into laser ultrasonic techniques. Pulse lasers produce heat when the surface of a
target object absorbs its electromagnetic energy. When a material undergoes a temperature shift, it
generates stress and strain fields, which in turn cause an elastic wave known as ultrasound. This
research simulated the effects of an ultrasonic wave produced by a laser striking an aluminium
plate. Using extremely fine meshes, the pulse laser stimulation is modelled as a localised heat flux
imposed to the structure’s surface. The 2D simulation data for intact specimen is collected and then
compared to an existing experimental data using contactless laser ultrasonic measuring equipment .
The model is then subjected to surface damage and identified using a threshold to retrieve the peak
count from the laser ultrasonic data while analysing the correlation between damage effects found

in various locations and peak counts. The total number of peak counts is measured, and the damage
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is successfully detected. Based on the identified peak counts, different damage locations can be

determined and analysed. © 2026, National University of Malaysia. All rights reserved.
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