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Simulation and Evaluation of Bending Strength of FRP

for Insulator According to Winding ‘Angle
Hoy-Yul Park, Dong-Pil Kang, Myeong-Sang Ahn, In-Hae Myung

Abstract

FRP has been used widely for insulator. FRP consists of fiber and resin. The fiber contributes the
high strength and modulus to the composite. The fiber orientation in FRP has a great effect on the
strength of FRP because the strength of FRP mainly depends on the strength of fiber. In this study,
FRP was made unidirectionally by pultrusion method. Outer part of the FRP was made by filament
winding method to give fiber orientation to the FRP. And outer part of FRP was also made by
wrapping method. The bending strength and bending stresses of FRP rods were simulated according to
the winding orientation of glass fiber. The bending strength of FRP was also evaluated. The results of
simulation and evaluation were compared each other to investigate main stresses which affect the
fracture of FRP. The main stresses which had a great effect on the strength of FRP were shear
stresses. Bending strength of the FRP was different with the winding angle. The bending strength of

15° winded FRP was the highest.
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Elastic constants
Ei : 45 GPa (longitudinal modulus)
E: : 12 GPa (transverse modulus)
Gy - 5.5 GPa (shear modulus)
on - 0.28 (Poisson’s ratio)
Strength properties
F) : 1008.95 MPa (Tension)
F. : 40.02 MPa (Tension)
F) : 620 MPa (Compression)
F: : 40 MPa (Compression)
F: : 70 MPa (Interlaminar Shear)
Fys ¢ 70 MPa (In Plane Shear)
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Fig. 1. Simulation results of bending strength
with winding angle.
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Fig. 2. Variation of bending strength with
winding angle.
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Fig. 3. Simulation results of bending stresses
with winding angle.
SX, SY, SZ : stresses of X,Y,Z direction

T Xy, T vz, T zX, - shear stresses.
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Fig. 4. Flexural strength according to wrapping.
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