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Joint Design and Strength Evaluation of Composite Air Spoiler for Ship

June-Woo Pi*, Sang-Bae Jeon**, Guen-Ho Lee***, Young-Dae Jo***,
Jin-Ho Choi****, Jin-Hwe Kweon****

ABSTRACT: Air spoiler, which can reduce the drag during operation, can be considered as a possible means to reduce
carbon dioxide emission and to increase fuel efficiency. In this study, a composite air spoiler was designed and tested
by static and repeated loads. The Green Water Pressure of 0.1 MPa a ship experiences during operation was
perpendicularly applied to the air spoiler. Air spoiler was manufactured with sandwich panel which has glass fabric
face and balsa core. Multiple sandwich panels were assembled to steel frame by bolt joint. The joint was designed to
have bearing failure and examined by static and fatigue tests. Tests showed that the designed joint has enough margin
of safety to endure joint failure. The developed sandwich panel to air spoiler is planned to be applied to a large scale
commercial ship.
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Fig. 1. Air spoiler conceptual design
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Fig. 2. Concept of ramped area in sandwich structure
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Fig. 5. Schematic diagram of sandwich panel-to-steel frame joint
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Fig. 6. Typical failure modes of bolted joint [4]

Table 1. Safety factors [11]

Designation Meaning Value
Ci Model uncertainty 2.0
Ciat Material properties uncertainty 1.5
Cop Manufacturing process variability 1.2
Cenv Environmental effects 2.5
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Fig. 7. Configuration of sandwich panel
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Fig. 11. Bearing test set-up
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Fig. 13. Bearing failure of close fit non-threaded joint
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