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Measurement and Analyses of the Strain Field around a Crack Tip in Epoxy
Resin modified with Solid Rubber Particles
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Epoxy resin is widely used for engineering components as adhesive and matrix materials due to its prior
properties. However, pure epoxy resin is brittle. To improve the fracture toughness of the epoxy resin, rubber particles
are mixed with epoxy resin. In this study, we measured the fracture toughness of unmodified epoxy resin and
rubber-modified epoxy resin using single-edged notch bending specimens. The microstructure in damage zone was
investigated, employing transmission electron microscopy (TEM). The distributions of strain around a crack tip were
measured using a micro-video-scope and the digital image correlation method (DICM). The measured distribution of
strain was compared with that estimated using the finite element method (FEM) in conjunction with Gurson’s model,
which can well describe the yielding of porous materials such as rubber-modified epoxy resin. The measured
distribution of strain around a crack tip was similar to that obtained by the three dimensional FEM with Gurson’s

model.
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Fig. 1 Manufacture process of rubber-modified epoxy.
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Fig. 2 Three point and four point bending specimens.
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Fig. 4 Fracture toughness with loading speed.
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Fig. 6 Microphotograph (TEM) of cavitated rubber particles in
a damage zone ahead of a crack tip for NBR15.
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Tablel Material properties of rubber-modified epoxy resin.
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(3) Gurson &5 /L% FV /==t FEM iz k> TiEHh
ToBBR T FR M D Z ZY IO OT oA, FHllic k-
BONZOT BB —H LTV, ZoZ L &b,
Gurson E7 /U X 5 =¥kITC FEM fi#iTl, S A8 RFE
BEOHEG 2 ERRGHECTE TV LBEZBND.

#Ht &

AFFEDO—ENE, BAAIHRIA AT LB 0Bk
IR VATo7e. Fie, BFEBEC RO TL, UK
B TS ORI A FIA L, 20 Hz> T,
TUNRFIRFAE LA TR L B D4 BRI,
K BB ZHBE =20, ARBRICHT L7z NBR &
CTBN I3, ZAVZHV ISRIR) & FHBBPEIRIHREE L T 772
W ZZICRRLTHIEERETD.
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