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Abstract

The carbon fiber/polymer matrix interphase regidayg an important role in the behavior and failure
initiation of polymer matrix composites and accaratodeling techniques are needed to study thetgffec
of this complex region on the composite responsés paper presents a high fidelity multiscale mougl
framework integrating a novel molecular interphasmel for the analysis of polymer matrix composites
The interphase model, consisting of voids in midtigraphene layers, enables the physical entangkeme
between the polymer matrix and the carbon fibefaser The voids in the graphene layers are gestbrat
by intentionally removing carbon atoms, which bettepresents the irregularity of the carbon fiber
surface. The molecular dynamics method calcullesnterphase mechanical properties at the nalesca
which are integrated within a high fidelity microamanics theory. Additionally, progressive damage a
failure theories are used at different scales énrttodeling framework to capture scale-dependehitréai

of the composite. Comparisons between the currehécular interphase model and existing interphase
models and experiments demonstrate that the cumeniel captures larger stress gradients across the
material interphase. These large stress gradientgdse the viscoplasticity and damage effectheat t
interphase which are necessary for improved priediaif the nonlinear response and multiscale damage

in composite materials.
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1. Introduction

Polymer composites, typically containing a polymeatrix and inorganic components (additives),
are ubiquitous in industrial applications and ddily. The applications of polymer composites r@ang
from consumer products to structural materialsmajor barrier limiting the applications of compesitis

a lack of confidence in the assessment of safety mtiability of these structures under service



Download English Version:

https://daneshyari.com/en/article/5021507

Download Persian Version:

https://daneshyari.com/article/5021507

Daneshyari.com


https://daneshyari.com/en/article/5021507
https://daneshyari.com/article/5021507
https://daneshyari.com

