Lotz Mt =z &

Journal of the Society of Naval Architects of Korea

pISSN:1225-1143, Vol. 54, No. 4, pp. 312-320, August 2017
eISSN:2287-7355, https://doi.org/10,3744/SNAK. 2017.54.4.312

EPAMOZISIZAIAL] K& @XMt AAZLE
TETt 280 T3t A7

The Development of Structural Test Facility for the Strength Assessment of
CFRP Marine Leisure Boat

Han Koo Jeong'- Yang Zhang"®- Deuk Joon Yum''
Department of Naval Architecture and Ocean Engineering, Kunsan National University1
Ulsan Ship and Ocean College, LuDong University2

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons,org/licenses/oy—nc/3.0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

This paper deals with the development of structural test facility for the strength assessment of marine leisure boat built from
carbon fiber reinforced plastics (CFRP) materials, The structural test facility consists of test jig, load application and control
system, and data acquisition system, Test jig, and load application and control system are designed to accommodate various
size and short span to depth ratios of single skin, top—hat stiffened and sandwich constructions in plated structural format such
as square and rectangular shapes, A lateral pressure load, typical and important applied load condition to the plates of the hull
structure for marine leisure boat, is simulated by employing a number of hydraulic cylinders operated automatically and manually,
To examine and operate the structural test facility, five carbon/epoxy based FRP square plates having the test section area of
1 mz, which are part of CFRP marine leisure boat hull, are prepared and they are subjected to monotonically increasing lateral
pressure loads, In the test preparation, considering the symmetry of the plates geometry, various strain gauges and linear
variable displacement transformer are used in conjunction with data acquisition system utilizing LabVIEW, From the test
observation, the responses of the CFRP hull structure of marine leisure boat are understood by obtaining load to deflection and
strain to load curves,

Keywords : CFRP materials(EtAMRUSIE2IAE! TH=), Data acquisition system(H|0|E] &) &X|), Lateral pressure load(2lors),
Linear variable displacement transformer(AMSi7H|X|MIA), Marine leisure boat(2|XME, Strain gauge(AEZ|Q1 AH|O|
X)), Strength assessment(Z&=T7}), Structural test facility(TLRA[S4AdH|)
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Fig. 1 Picture of CFRP marine leisure boat

Table 1 Specification of CFRP marine leisure boat

Specification

Overall length 15m
Maximum number of passenger 12
Weight of hull 10tonnes

Maximum speed
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(b) Front view of hydraulic cylinders installed
Fig. 3 Layout of the installation of hydraulic cylinders
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Fig. 4 Arrangement of multiple hydraulic cylinders
with load cell devices attached
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(a) Multi-axial 00, +£450 (600 g/n")

(b) Satin (400 g/m)
Fig. 5 Carbon fabrics used for laminated plated
structure

Table 2 Size of test plate specimen

Length Width Thickness
Panel-1 149cm 1560cm 15.4mm
Panel-2 147cm 148cm 14.8mm
Panel-3 148cm 151cm 14.0mm
Panel-4 150cm 1560cm 13.6mm
Panel-5 152cm 151cm 13.4mm
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Fig. 8 Installed stacked rosette(left) and uni-
axial(right) strain gauges

(a) CFRP test panel with instrumentation

(b) CFRP test panel with DAQ system
Fig. 9 Experimental setup for CFRP test panel
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gauge numbers 4~6
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15 Strain values of CFRP test panels from strain
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