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Introduction 
The numerical study of laser manufacturing processes is of paramount importance from both an ecological and 
an economic perspective. More specifically, the application of meshfree (particle) methods in laser manufactur-
ing processes has seen an exponentially growing share of interest since its debut in 2008. Despite the successful 
implementation of particle methods in a broad array of engineering problems, their application in the context of 
laser processing is quite recent and still in its early stages. This, in turn, opens up a multitude of new avenues to 
the utilization and/or enhancement of meshfree methods into the scope of laser manufacturing processes. 
 

Challenges 
Since the very involved mechanism which exists in laser drilling is mainly dominated by the thermal aspects, it 
is reasonable to break down the analysis to solving the heat transfer problem. Within the course of this project, 
a simplified,  single-phase, laser drilling process is thus chosen for the simulation using an in-house software. 
The test case needs to be validated against the available results in the literature, ensuring the robustness of our 
method. Dynamic refinement needs to be employed around the applied laser beam (i.e., the interesting zone). 
To further leverage the computational efficiency of the current code, the developed solver may yet to be paral-
lelized on the Graphics Processing Unit (GPU) for an extensive parametric study. This novel contribution 
would lead to a novel contribution, bringing upon the possibility of publication in this field. 
 

Tasks 
 Literature review on particle methods, heat transfer, and laser drilling 
 Validating the test case for a single-resolution simulation (using the available software in C) 
 Implementing the “Dynamic Refinement” for this application - validation 

Requirements 
 Highly motivated and autonomous working attitude 
 Knowledge/interest in numerical methods and programming (preferably C/C++) 

Outlook 
Workload:        20% Theory - 50% Implementation - 30% Documentation 
Duration & Start:   negotiable 
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