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Experiment and numerical simulation of the mechanical behavior and failure
of polyurethane bonding interface in electronic devices under high overload

ZHANG Xingyu, WANG Yonggang, JIANG Zhaoxiu
( Key Laboratory of Impact and Safety Engineering of Ministry of Education, Ningbo University, Ningbo 315211, China )

Abstract: To address the interface failure issue of polyurethane potting protection for electronic devices under
high overload, this study investigates the dynamic mechanical failure behavior of polyurethane bonding
interfaces. Firstly, a copper/polyurethane/copper sandwich structure specimen was designed, and quasi-static
vertical tensile experiments were conducted using a universal testing machine. The experiments revealed the
damage evolution mechanism of interface ductile failure and quantitatively characterized key mechanical
parameters such as interface strength and deformation stiffness. Subsequently, a composite structure specimen
(copper sheet/polyurethane/copper cylinder as an additional mass block) was developed. Dynamic peeling of the
polyurethane bonding interface was achieved by controlling unloading wave timing through a free-style
Hopkinson bar impact loading device. The laser velocimetry technique was employed to capture the free surface
velocity evolution characteristics of the additional mass block, establishing an experimental characterization
method for dynamic failure behavior. Based on the Cohesive Zone Model (CZM), transient finite element
numerical simulations were performed to clarify the influence of model parameters (interface stiffness, strength,
and critical failure displacement) on dynamic failure processes and free surface velocity characteristics.
Numerical results showed good agreement with experimental data, validating the effectiveness of the CZM in
characterizing dynamic interface failure. Further analysis revealed a linear growth relationship between interface
failure model parameters and loading acceleration. In terms of their impact on the computational results, the
critical failure displacement parameters exhibited weaker sensitivity as compared with the cohesive strength
parameters.

Keywords: polyurethane bonding interface; high overload; Hopkinson bar; failure; numerical simulation
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