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Studies on Strength Properties of FRP Ships Structure (I)
Concerning role of frame and non frame construction

Shinji MorRIMURA

Abstract

One of the numerous defects of the FRP boat is its elasticity. This is an
obstacle causing the FRP boats to swell just like its plastic operation method.
Generally speaking, in case of the solid boad structure the FRP boat is
strengthened by frames, stiffeners and suitalbe girders. As to the sandwich struc-
ture, it is kept a certain stiffness by the structure itself in compliance with its
core.

And yet as a ship measures 10 meters long and over it is difficult to build the
boat to bear up against the enforced bending moment by FRP only and it will
spoil the merit of FRP if woods and the like are being used in its fabrication.

The development of FRP boats has attracted special interest recently due to
the decrease of timber and skilled carpenters, and the solidification of rigidity
becomes a matter of great concern for making larger progress.

In this paper, we describe an experimental study of the role of the frame in
order to rationalize construction, and further more, we discuss the practicality
of non frame constructions in sandwich methods.

As a result of our experiments, it can be ascertained that the strength of
structure pieces is in inverse proportion to the strain of the fixed part of the
frame in the event that the farme makes secondary adherence. Consequently
the hull construction has a limitation of strength in a common frame plan, and
accordingly, the shell plating has to be stiffened after all so as to swell the FRP
boats.

On the other hand, the sandwich structure prepared from the balsa core
strengthens itself considerably, as is generally known. And, moreover, this experi-
ment shows that even the structure prepared from vinyl form core, which does not
count as a strength member, is remarkably fortified as a result of the connection
together with FRP on the way.

It has amounted to no more than an expression of the early experiment so
that several arrangements, we hope following this kind of study, will continue to
be made because the sandwich structure may possibly contribute to make FRP
boats larger.

AETEBAR S KB TR M TR R
(Laboratory of Chemistry of Fish Oil, Faculty of Fisheres, Hokkaido University)
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Fig. 3. Rough drawing of the equipment for the bending test
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Fig. 4. TFrame sections of the ripping test panel. Numerical unit is mm and each frame
is 750 mm long

a, flat bar frame b, reverse angle frame ¢, roving column frame d, containing vinyl
form core

Fig. 5. FRP sandwich consist of perforated core. Numerical unlt is mm
t, thickness of core T, thickness of sandwich panel.
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Table 1. Summary of the properties for the sandwich construction

Type of core Binyl form core Balsa core
Core thickness (mm) 10 15 9.5 19.7

Diameter of

perforation (mm) 9 9 15 9 9
Meen thickness

of test panels ™) 20 | 21 | 27T | 2T | 28 | 20 | 21 | 24 | M

Moment o| FRPonly 1 35 | 49 | 83 | 84 | 98 | 36 | 43 | 55 | 64

of (em?)
inertia Whole 41 46 99 99 (110 40 46 65 2
Mark of test panel a a’ b b | b” c 4 d d

Note; FRP skins is made up 3450 8/m? glass mat (upper side), and
2700 8/m? (down side)
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Fig. 8. The maximum strain of fixing Fig. 7. The maximum deflection of
part of frames in distributed load frames in concentrated load

2000, 350
a., vinyl form 10 mm thick
T b, vinyl form 15 mm thick 7

. C, balsa. 95 mm thick
i d. baba 127 mm thick . /

MAXIMUM BENDING MOMENT (Kg-M)

Fig. 8. The maximum strain of sandwich panels
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Fig. 9. The deflection (mm) of sandwich panels of vinyl form core as 16 mm in thick-
ness in each concentrated load (kg) Ordinate is deflection (mm in length) Abscissa
is distance (mm) to mesure point on panels
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