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IN-SPACE AUTOGENOUS WELDING OF ALUMINUM ALLOY MODULAR STRUCTURES FOR
SPACE INFRASTRUCTURE CONSTRUCTION

Abstract

The current paradigm for space construction involves transporting prefabricated components and
systems from Earth to orbit for assembly. However, this method is constrained by several factors. First,
the limitations of launch vehicle size and volume restrict the magnitude of infrastructures in orbit. Second,
the difficulty of the assembling process, based on mechanical joints, limits the development of more
complex infrastructure. In this context, in-space welding emerged as a promising technology for advancing
sustainable space manufacturing and construction to overcome previous limitations. In this context, in-
space welding emerged as a promising technology for advancing sustainable space manufacturing and
construction to overcome previous limitations. In-space welding offers several advantages, including time
construction reduction, assembling processes efficiency compared to conventional bolting methods, rigidity
and strength enhancing analogous to the parent material, reliability when exposed to thermal fatigue,
and construction of large and complex structures. In addition, it facilitates the restoration of damaged
space structures, which ensures structural integrity. In view of the above advantages, in-space autogenous
welding, a welding process that allows two pieces of metal to be joined without additional filler material,
is proposed as a process for joining modular aluminum alloy structures in orbit. This proposal is based
on previous experimental results carried out by a research team from the Central University of Venezuela
(UCV) and the Bolivarian Agency for Space Activities (ABAE) on the GraviTower Pro microgravity
facility of the Center for Applied Space Technology and Microgravity (ZARM) in Bremen, Germany,
where an effective aluminum autogenous weld was achieved under microgravity conditions in the year
2024. This process offers the added benefit of mass reduction, as autogenous welds do not add mass,
making them a lightweight and efficient solution for various applications. This breakthrough represents a
significant advancement in the field of space exploration and is a major step toward the development of
critical infrastructure beyond the Earth’s atmosphere.



