Co 5 Vol. 37, No. 3, 179-185 (2024)
mposites DOI: http://dx.doi.org/10.7234/composres.2024.37.3.179
Research ISSN 2288-2103(Print), ISSN 2288-2111(Online)

Special Issue Paper

Hohx X7] 22 700 M2 YstE 7t UEEMH BN

(o] =1 i |

Stochastic Strength Analysis according to Initial Void Defects in
Composite Materials

Seung-Min Ji*, Sung-Wook Cho*, S.S. Cheon™'

ABSTRACT: This study quantitatively evaluated and investigated the changes in transverse tensile strength of
unidirectional fiber-reinforced composites with initial void defects using a Representative Volume Element (RVE)
model. After calculating the appropriate sample size based on margin of error and confidence level for initial void
defects, a sample group of 5000 RVE models with initial void defects was generated. Dimensional reduction and
density-based clustering analysis were conducted on the sample group to assess similarity, confirming and verifying
that the sample group was unbiased. The validated sample analysis results were represented using a Weibull
distribution, allowing them to be applied to the reliability analysis of composite structures.
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Table 1. Material properties of CFRP

Property C(g;);n Epoxy | Unit
Modulus in 1-direction E; 230 345 | GPa
Modulus in 2-direction E, 20 345 | GPa
Shear modulus G, 20 1.28 |GPa
Major Poisson's ratio v, 0.26 0.35
Minor Poisson's ratio v,, 0.40 0.35
Strength in x-direction, tension X, 2.66 0.056 | GPa
Strength in x-direction, compression X_| 1.56 0.25 | GPa
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Fig. 2. Square array RVE model boundary condition
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