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Introduction

Friction Stir Welding (FSW) and Laser Welding (LW), as two advanced
joining processes, have evolved since their invention and are used not
only in joining but also in material processing [1,2]. The potential of
these technologies for joining and processing has prompted many
universities all around the world to invest in educational and research
programs. The current study is focused on research and education plans
of the European universities in relation to these joining technologies. Top
universities in 10 European countries were selected to see whether
these topics are taught or are under research.

Methodology
The main activities of the universities in the field of FSW and LW were
determined through searching the syllabuses and the latest
publications in the field. The countries and universities with their
rankings are shown in Figure 1.

Results
ResultsIn terms of courses, we have found that there are almost no courses

dedicated exclusively to these processes (see Table 1). Figure 2 shows
the research areas which are undertaken at European universities. The
research projects on these processes cover a variety of majors such as
metallurgy, mechanics, and computer science.

Conclusions

Two advanced joining processes, LW and FSW, are taught in a few
universities mainly under more general courses related to either welding
and joining or manufacturing. The research projects on these two
processes are vast and cover a variety of specialties such as metallurgy,
mechanics, physics, data analysis, and computer science meaning that
these processes are multidisciplinary topics.
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Figure 2 – The research areas related to FSW and LW in the European universities.

Table 1. List of courses containing welding processes with FSW and LW included. 

Figure 3 shows the distribution of top universities in Europe wherein
welding courses are taught. The darker the color of the country, the more
the number of the top universities concerned with welding.
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Figure 3 – Distribution of top universities in Europe wherein welding courses are taught. 
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Figure 1 – Ten countries with the rankings of their top universities.


