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ABSTRACT

A procedure based on the Linear Elastic-(perfectly) Brittle Interface Model (LEBIM) combined with
a Finite Fracture Mechanics (FFM) approach was successfully developed in a 2D Boundary Element
Method (BEM) code [1]. In the present investigation the FFM coupled criterion is used together with
the UMAT included in ABAQUS to obtain a new numerical tool with all the advantages of the previous
BEM implementation, and including new advantages like (i) a graphical interface for the modelling,
(i1) the possibility to use a much higher number of degrees of freedom, and (iii) reduce the calculation
time (compared to BEM).

In the FFM framework, the applied load necessary to produce an interface debond is predicted through
a coupled criteria based on: (i) the maximum stress produced in the interface and (ii) the energy
released due to the debond onset in the adhesive layer. The LEBIM [2, 3] is implemented into the FEM
package ABAQUS [4] through the user-defined subroutine UMAT. The FFM coupled criteria is
programmed in a Python [5] environment, which is able call ABAQUS commands and solve different
linear elastic scenarios, needed to apply the FFM criteria. Preliminary numerical results show a nice
correlation of the results obtained with the present tool and those obtained with the BEM code.
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