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Tree-dimensional FE Analysis of Acoustic Emission of Fiber Breakage
using Explicit Time Integration Method

Seung Hoon Paik, Si Hyong Park and Seung Jo Kim

Abstract

numerical simulation is performed for the acoustic emission and the wave propagation due to fiber breakage in

fiber composite plates by the finite element transient analysis. The acoustic emission and the following wave

motions from a fiber breakage under a static loading is simulated to investigate the applicability of the explicit finite
element method and the equivalent volume force model as a simulation tool of wave propagation and a modeling

technique of an acoustic emission. For such a simple case of the damage event under static loading, various parameters
ng the wave motion are investigated for reliable simulations of the impact damage event. The high velocity and

affecti

the small wave length of the acoustic emission require a refined analysis with dense distribution of the finite element

and a small time step. In order to fulfill the requirement for capturing the exact wave propagation and to cover the 3-D

simulation, we utilize the parallel FE transient analysis code and the parallel computing technology.
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Figurel. crack opening and its moment tensor
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1. Compute measures of deformation :
+1/2 +1/2
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2. Objective Stress Rate :
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3. Stress Rate :

P Vi Uv::+1/2+UWT+ Wo
4. Update Stress :

o*tl=g"+ § n+l/2At n+1/2

5. Assemble to global vector :
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Figure 2 Flow chart for internal force vector
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Figure 3. Test sample geometry
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Figure 4. FE Model of single fiber composite
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Figure 5. Time history of displacement induced by
fiber breakage (solid line experiment - 1996,

D.Sypeck , * : simulation - present)
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