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Three-dimensional Thermodynamical Modeling of Fire Effect on Polymer
Matrix Composites, Considering Variation of Thermal Properties

M. M. Shokrieh and H. R. Abdolvand

Composites Research Laboratory, Center of Excellence in Experimental Solid Mechanics and
Dynamics, Mech. Eng. Dep't., Iran Univ. of Science and Tech.

ABSTRACT

In this article, three-dimensional temperature distribution in polymer matrix composites, exposed to fire is
studied. Considering the variation of the thermal properties of composites during the heating process, equations
are solved using a finite difference method. Also, strong variation of temperature through the thickness of
composites is observed. More heat transfer in the longitudinal direction is observed than that of the transverse
direction. A semi-empirical model for simulation of the distribution of temperature in composites is presented.
Experiments are performed on glass/epoxy composites and the results are compared with the theoretical results.
The morphology of delamination are elliptical and circular for unidirectional and woven laminates, respectively.

Keywords: Composites, Thermodynamics, Fire, Three-dimensional Simulation
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Temperature distribution in laminate, in forth ply (exposed to fire), at t=5
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Temperature distribution in laminate, in forth ply (exposed to fire), at t=5 (Y-Z View)
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Temperature distribution at midplane for different layers at t=25 sec
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Temperature distribution in laminate, in first ply, at t=5
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Temperature distribution in laminate, in first ply , at t=5 (X-Y View)
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