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Investigation of Interfacial Residual Stress Caused by Cylindrical Inclusions in Epoxy Resin Matrix
Li Rui, Qiao Mengyan, Yang Jia, Jia Peixing
(School of Mechanical Engineering, Tianjin University of Commerce, Tianjin 300134, China)

Abstract : Fillers in epoxy-based composites can cause-interfacial residual stress, which affects the mechanical properties and

service life of the material. Cylindrical wires with different elastic modulus or diameters were placed as fillers in epoxy resin matrix

to prepare samples. The photoelastic fringe pattern of the samples in plane polarized light field was obtained in the microscopic pho-

toelastic measurement system. Meanwhile, the non-integral order isometric fringe order was obtained by using Berek compensator.

The residual stress at the circularinterface of the specimen was measured by combining the non-integral order isometric fringe order

with the elastic mechanical solution (i.e. the annular residual stress is equal to the radial residual stress) at the interface. The experi-

mental results show that with the increase-of elastic modulus of cylindrical inclusion, the cylindrical resistance to shrinkage deforma-

tion of epoxy resin matrix increase, and the residual stress of composite interface increase. With the decrease of cylindrical inclusion

diameter, the interface residual stress also increase. It was found that the elastic modulus of the inclusion cylinder had more influence

on the interface residual stress than the size of the cylinder inclusion.
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