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Abstract
DED-Arc additive manufacturing used in ship beam-to-pillar connection
A study was made to investigate the use of DED-Arc (WAAM) additive manufacturing for producing a beam-to-pillar connection in ship structures, replacing a traditionally complex welded assembly consisting of multiple components. Conventional solutions require extensive manual design, fabrication effort, and exhibits a lot of variances in solutions.
A hybrid manufacturing concept was developed, where a single additively manufactured part is integrated into conventional steel structures. The geometry was optimized using finite element analysis, focusing on stress distribution, fatigue performance, and manufacturability, resulting in a lightweight hourglass-shaped component.
The component was manufactured using a MAG-based DED process and validated through material tests and full-scale fatigue testing. The structural strength and use-life was found usable for the chosen detail. Full-scale test failure was governed by process-induced imperfections, highlighting the sensitivity of fatigue life to local defects.
The results demonstrate that DED-Arc is a promising method for simplifying complex ship structural details, improving manufacturing efficiency, and enabling standardised prefabricated solutions, if process quality and defect control are carefully managed.

RAUMA MARINE CONSTRUCTIONS OY	info@RMCfinland.fi			Reg no: 2613656-3
P.O. Box 55, Suojantie 5		www.RMCfinland.fi			VAT no: VAT FI 26136563
FI-26101 Rauma, Finland		
image1.png
RAU MA"MARINE
CONSTRUCTIONS




