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Abstract: This paper focuses on the interface energy release rate of elastic 

multilayered beam subjected to four-point bending. Linear elastic fracture 

mechanics (LEFM) and extended finite element method (XFEM) are adopted to 

investigate the interface fracture of composite beams. Numerical results obtained 

from simulations not only verify the accuracy of closed-form solutions for the 

steady-state interface energy release rate, but also provide the evolution history 

of interface energy release rate under different crack length. In addition, 

non-dimensional parametric analyses for interface fracture energy release rate are 

carried out for the discussion of effects of crack length ratio, elastic modulus 

ratio, and thickness ratio on energy release rate. The results demonstrate that 

elastic modulus ratio and thickness ratio have distinct influence on the interface 

fracture energy release rate for multilayered beams. Furthermore, numerical 

simulation results also demonstrate that the unstable interface fracture intends to 

occur for elastic multilayer beams with higher flexural stiffness on the upper 

sub-beam. The unstable interface fracture shows the decreasing of the interface 

fracture energy release rate with increasing the interface crack length. 


