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Fatigue Life Prediction of FRP Composites under Uniaxial Tension
and Pure Torsion Loadings

Sung-Oan Park*

{ Abstract |

A fatigue damage accumulation model based on the continuum damage mechanics theory was developed, where modulus
decay ratios in tension and shear were used as indicators for damage variables D . In the model, the damage variables
are considered to be second-order tensors. Then, the maximum principal damage variable, D* is introduced. According
to the similarity to the principal stress, D* is obtained as the maximum eigen value of damage tensor [ D']. Under
proportional tension and torsion loadings, fatigue lives were satisfactorily predicted at any combined stress ratios using
the present model in which the fatigue characteristics only under uniaxial tension and pure torsion loadings were needed.
Fatigue life prediction under uniaxial tension and pure torsion loadings, was performed based on the damage mechanics
using boundary element method.
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Fig. 6 Thin-walled cylindrical specimen
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Table 2 Composition of the specimen(data from ref.(18))

Matrix Polyester resin(Polylite FG-284)
Reinforcement Plain woven glass cloth(MG-252)
Volume fraction 35.7%(7 plies)

Catalizer Methy! ethyl keton per oxide

Hardner Cobalt naphthenate 6% solution

Table 3 Mechanical properties of the specimen(data from

ref.(18))

Young's modulus Ei = 1695 GPa
Shear modulus Giz = 3.515 GPa
Poisson’s ratio v, = 0.14

Table 4 Ultimate strengths of the specimen under static
loading(data from ref.(18))

Combined stress | Tensile strength Shear strength

ratio, @ 011uMPa) 012u{MPa)

1/0 224.3 -

7/1 208.0 29.71

3/1 174.5 58.17

1/1 83.5 83.53

0/1 - 73.19
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