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Praca została wykonana w ramach grantu \C\ ]0i9 33 B 5T8/01263. Obliczenia wykonane

zostały rł, Interdyscyplinarnym Centrum Nlodelorr ania N,f atematycznego UW w Warszarł,ie,

Impact of interpenetrating phase AVSiC composite
Infiltrated ceramic composites (IPCs) are used in several strategically important

industries. Examples are the automotive industry, nuclear Energy, or the space industry. The

tested composite consists ol a SiC skeleton and an aluminum alloy filling. The samples are

subjected to impact loading. For the brittle material, a constitutive model of damage has been

used, and the filling material is modeled as elastic-plastic. Peridynamics rł,as used for the

calculations (steel base discretization 480,000, filling - 5,559,098, skeleton -I,445,963

calculation points). An important parameter is the fiacture toughness of the frame material in

the calculations. The behavior of the sample at lorł, and high impact velocities \\,as tested.

Shor,vn below.is the geometry of the system (a), the distribution of the damage parameter in the

entire sample (b), and the points where the damage parameter d is greater than 0.85 (c). The

concentrations of such points are on the side of the skeleton near the interface betrveen the

skeleton and the filling. The process time is 1.0e-06 s and the explicit time integration step is

2.0e-9 s, The impact velocity is 1600 m l/ s.

A final remark considering the peridynarr-rics rnethod concerns the practical use of
peridynarnics" namely, the results of the numerical studies confirm the leasibility of the method

for evaluation of the IPCs materials even though it should be used massively parallelized

softr,vare and up-to-date computer clusters to obtain results within a reasonable time.

The v,ork v,as carried out under the }iC}{ 2019/33 / B / ST8 / 01263 grant. The calculations
yvere made at the Inrerdisciplinctrv, Center for Mathematical Modeling of the University of
warsayv in warsaw
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