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Experimental Study on Fracture Behavior due to a Crack under
Mode Il and Mode Il Deformation by Compressive Loading

by

Ken-ichi Hasumvoro *, Chikayoshi Yarom ** and Atsushi Suimasukuro

Compressive loading tests using acrylic acid resin and mortar specimens are conducted to research the fracture
of materials with a macroscopic discontinuity under the compression loading in this study. The new types of speci-
men shape that can produce mode II and mode Il deformation are used. The fracture takes place after crack is
closed, that is, under the condition that the each crack surfaces are contacted. The fracture under mode Il defor-
mation occurs with a well-known wing crack for all specimens. In the experiments under mode Il deformation using
mortar specimens, the fracture surfaces include partly the fracture surface along the initial crack surface. But almost
fracture surfaces are made by the fracture pieces related to the splitting. In the mode [l experiments with an acrylic
acid resin specimens, the fracture near the crack tip has the coarse surface and the fracture along the initial crack

surface is found out.

Key words : Compressive loading, Crack initiation, Crack growth, Mode II, Mode Ill, Fracture surface,

Fracture behavior
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Fig. 1 Energy release rate on the onset of kinked
crack in mode 1I.
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Fig. 2 Energy release rate on the onset of kinked
crack in mode 1II.
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Fig. 3 Crack extension behavior in Mode Il for acrylic

resin specimen.
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(a) Compression test for pure modeIl.
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(b) Compression test for pure modelll.

Fig. 4 Summery of loading and specimen for compression test in mode II and mode III.
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Fig. 5 Crack extension behavior in mode II for acrylic

resin specimens with coarse crack surface.
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Fig. 6 Loading conditions of mode II for acrylic resin
specimen.
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(a) Summery of fracture conditions of acrylic resin
specimens for modelllloading.

(b) Fracture surface by splitting

(c) Fracture along the crack surface.

Fig. 7 Fracture conditions of acrylic resin specimens
for mode III loading.
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Fig. 8 Loading conditions of mode III for acrylic resin
specimen.

(a) Mode Il specimen (b) Modelllspecimen

Fig. 9 Contact of crack surface and difference by
shear force in loading.

Fig. 10 Fracture conditions of mortal specimens for

mode II loading.
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Fig. 11 Loading conditions of mode II for mortal
specimens.

(a) Summery of fracture conditions of mortal specimens
for modelllloading.

crack surface

(b) Fracture along the crack surface.

Fig. 12 Fracture conditions f mortal specimens for
mode III loading.
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Fig. 13 Loading conditions of mode III for mortal
specimens.
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