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Structural Analysis Approach for Composite Material of Small Boat
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Abstract

The role played by structure design in the development of a small watercraft is extremely important from the
veiwpoint of the safety and reliability of the watercraft. Moreover, the important target in the development is
to achieve reasonable, advantageous, optimum design. The structure analyses which use the finite element method
as a chief tool to provide information on structure design are utilized in various fields. The areas covered by the
structure analyses include not only the problem of deformation and stress under a static load but also many other
problems such as the large deformation problem for the non-linear analysis, the thermal stress problem for the
thermal anlysis, and the vibration problem for the eigen-value analysis. FRP and many other composite materials
are used for small watercrafts. Therefore, an analysis approach for anisotropic materials should also be developed.
In this paper, these structure analysis technologies are introduced by citing many examples ranging from computer
systems to applications.

This paper is a selection from the paper used for the lecture in the FAST ’93 (international conference on fast
sea transportation) held in Yokohama from Dec.13 to 16, 1993.
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E2 E in direction 2 METAL Stainless Steel GLASS mat
G12 G in plane 1 —2 Aluminum Alloy FIBER |roving cloth
G23 G in plane 2 -3
G31 G in plane 3 —1 LUMBER | Plywood CARBON | unidirectional mat
v12 vin direction 1 Lauan FIBER | plain woven cloth
0 density Teak
St1 St in direction 1 ARAMID unidirectional mat
Sal Sc in direction 1 RESIN Acrylic Resin FIBER | hybrid satin
St2 St in direction 2 woven cloth
Sc2 Sc in direction 2 GLASS Plate Glass
Ss allowable shear stress OTHERS
t ply thickness RUBBER Silicon Rubber
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