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Glasses are highly resistant materials used in a wide range of key applications from glass-ceramic 

plates to MEOMS encapsulation. Their assembly is usually done by bonding or by thermal processes 

(anodic discharge, brazing, etc.). However, for some applications these techniques have restrictive limits. 

Polymer adhesives do not withstand high temperatures and thermal processes are not suitable for making 

precise welds on small dimensions. When two thermally welded materials are dissimilar, a difference in 

thermal expansion is often a cause of failure. 

In this context, welding by femtosecond pulse lasers, depositing just the required energy at the good 

place, without adding material is very promising green technology [1-2]. The project aims to develop a 

laser welding process for glass-to-glass and glass-to-metal that is compatible with current industrial 

requirements: precise, fast, robust, inter-material distance up to 10 µm, tight, without microcracks, with 

high tensile strength and capable of withstanding high temperatures up to 700 K or a large number of 

thermal cycles. 

The PhD student will contribute to a better theoretical understanding of the underlying multi-scale 

physical phenomena and to the development of a more efficient laser process. Pulsed laser with high 

repetition rates [3] and light patterning will be considered to better control thermal accumulation, 

reduce the required energy, minimize the residual stresses, and maximize the mechanical strength of the 

weld seam. A multiphysic model will be implemented and compared to in situ and post experimental 

characterization. A new femtosecond laser welding station will be developed. 

The PhD work is in the context of the Glass-Welding ANR project. The process will be tested at 

IREPA LASER and Institute of Physic of Rennes will contribute to high accurate post processing 

characterizations of the welding. 

Skills in photonic, laser process and light-matter interaction will be appreciated. The student will 

develop theoretical and experimental expertise in the high potential field of femtosecond laser processes.  
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