Co s Vol. 39, No. 1, 1-7 (2026)

mpOSI es DOI: http://dx.doi.org/10.7234/composres.2026.39.1.001
Research ISSN 2288-2103(Print), ISSN 2288-2111(Online)

Paper

olury SIZX HZE 0|22 EYY Hybrid PINN 7|4t HZ Exjel
37 MG 83 A%
ZAT WYY

Prediction of Interlaminar Shear Stress in Laminated Composites using
Hybrid PINN incorporated with Anisotropic Hertzian Contact Theory

Sungwook Cho*, Seong S. Cheon*'

ABSTRACT: Interlaminar shear stress in laminated composites is a critical factor governing the initiation of
delamination and overall structural integrity, and the short-beam shear test is widely used to evaluate this behavior.
However, due to the complex contact-shear interactions that arise near the indenter and support regions, classical
beam theory and finite element analysis-based approaches suffer from limitations in terms of computational cost and
modeling efficiency. To address these issues, this study proposes a Hybrid Physics-Informed Neural Network (Hybrid
PINN) framework for predicting interlaminar shear stress by incorporating anisotropic Hertzian contact theory. The
proposed model embeds the governing equations of an orthotropic elastic solid under plane stress conditions into the
loss function and imposes the load-dependent contact pressure distribution as a physical constraint. In addition,
reference data obtained from finite element analysis are used to guide the early stage of training, thereby improving
convergence stability and prediction accuracy. Validation under short-beam shear test conditions demonstrates that the
Hybrid PINN successfully reproduces interlaminar shear stress distributions that are qualitatively consistent with FEA
results, while the maximum interlaminar shear stress is predicted within 1% error. These findings indicate that the
proposed approach provides an efficient alternative for predicting interlaminar shear stress in laminated composites.
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Fig. 1. 1/4 Short-beam shear FE model: (a) Full model, (b) Node
where data is extracted from the XZ plane
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Fig. 2. Contact force derived from the indenter
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Fig. 3. Short-beam shear test problem definition
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