g b aseiTis 21 % Bl (B3R FF 21 MINFERE S GEHAE 43

8 AHHEOKEELEZE LT
# LU FRP OMEEFAN - B EHB

R e

Method for designing and evaluating strength of FRP

based on damage and deformation mechanism

by

MATSUO Tsuyoshi

Abstract

Fiber reinforced plastic (FRP) composite materials have shown potential for applications in various structural
vehicles including ships, airplanes and automobiles because they have efficiency and flexibility for designing
structures as well as high mechanical and lightweight properties. However, it is difficult to evaluate the intrinsic
strength and predict the fracturing process of structural products made from FRP. This paper introduces two
examples about design and evaluation techniques for FRP structures. The first technique is for a FRP double-
walled fuel tank with a cylindrical sandwich structure that consists of inner and outer walls. The pure tensile
strength of a piece of curved wall in the circumferential direction is difficult to obtain due to its curvature. For
the design and quality control of the cylindrical structure, we propose a method for evaluating strength which
takes into account the initial flexural moment when the curved specimen is gripped by the upper and lower rigid
grips of a tensile testing machine. The failure stress at a cross section was calculated as the combination of
tensile and flexural stresses. The proposed calculation method could be used to evaluate a pure tensile strength
of double-walled structure. The second technique is for a hollow crash tube manufactured from randomly-
oriented thermoplastic composites. To clarify the effect of the inter-layer damage function on the energy
absorption (EA) of the material, we propose a simulation technique for a finite element model that assigns
cohesive zone elements between the random composite layers. A simulation for a drop-weight impact experiment
was carried out, and the result showed that the fracture energy performance could be predicted precisely.
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