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A previous study demonstrated the ability to effectively weld 3D printed structures together for tensile applications. The purpose of this study was to determine
the welding characteristics required to achieve effective performance in flexural applications. 3D printing has become a manufacturing method that more parts
are being designed for production. The nature of 3D printing poses challenges for adequate strength in desired directions and the ability to create significantly
large parts. Effective welding of multiple parts would allow for designable solutions to these issues.

he creation of tooling for composite processing IS an expensive and time-consuming process that requires skilled labor and precision equipment. Rapid
prototyping may take weeks to source tooling, rely on simple geometry substitutes, or utilize 3D printing for a visual (not structural) representation. The use of 3D
printing as a scaffold or tooling surface has been used successfully on large scale parts by sacrificing part resolution. Effective part sectioning and structural
welding of 3D printed structures could result in an inexpensive and fast method for prototyping tooling that allow for precise, complex composite part production.
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As a proof of concept, a student arm was
modelled by measuring the principal axis of
ellipses at iInch increments and modelled In
Solidworks to create a 3D printed part
welded together from 4 pieces.

3D printing also opens doors
for those without equipment
or manufacturing skills to
create unigue and complex
items.
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Weld length, weld spacing, and weld placement were tested
as shown In the below Table. Each grouping had 5 replicate
test specimens. 45 specimens per spacing; 135 total tests.
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