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ATTASIT WIANGKHAM : EFFECT OF STRESS STATE ON FRACTURE
TOUGHNESS UNDER MIXED-MODE I/IIl LOADING OF EPOXY RESIN.

THESIS ADVISOR : PRASERT AENGCHUAN, Ph.D., 100 PP.

EPOXY RESIN/MIXED-MODE FRACTURE/STRESS STATE

Epoxy resin is used in many engineering applications especially as a matrix
material in composite structures, used in surface coating and an adhesive for
engineering purposes, etc. Moreover, due to a wide range of applications, epoxy resin
usually undergoes complex loading during services. During manufacturing processes or
services, there is a chance of discontinuous in material or crack from friction on the
surface of the material. Discontinuity or crack that occurs on the material will affect in
damage to part before the load has been designed. When the part becomes discontinuity
or cracked, the important factor to consider is fracture toughness of the material. Based
on the various applications of epoxy resin, fractured of epoxy under mixed-mode
loading is possible. In this study, fracture behavior of epoxy resin under mixed-mode I
and III loadings is investigated (opening mode and tearing mode) using single edge
notch tension (SENT) specimen. The effect of stress state was studied by varying two
parameters, i.e. loading rate from 0.1 to 1000 mm/min and specimen thickness. Fracture
toughness at various modes of loading is determined using finite element analysis. The
fracture surfaces of specimen are observed and the fracture mechanisms under various
modes of loading are discussed. The results show that the fracture behavior of epoxy
resin under mixed-mode I and III are controlled by the proportion of crack tip opening
displacement (CTOD) caused by the mode I and mode III loading. The thickness of

specimens has not a significant effect on the proportion of the crack tip opening



displacement. On the other hand to the loading rate that will affect the size and the
proportion of crack tip opening displacement. When tested at a low loading rate, crack
tip opening displacement has been released much more before the breakage and will

decrease in value as the loading rate increases.
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