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Water Coupling of Brittle Materials under
Blasting Load Fracture Behavior
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Abstract; The dynamic fracturing behavior and crack propagation behavior under blasting load were studied by
water medium coupling blasting experiment and numerical method. Transparent and homogeneous PMMA was used as
the experimental material ,water as the coupling medium ,and DDNP initiation was used to carry out the experiment.
Visual observation is a useful means to understand the process of dynamic fracturing and crack propagation under
blasting load. Therefore ,the process of fracturing and crack propagation was observed by means of high-speed camera
in blasting test,and the crack propagation behavior was analyzed quantitatively and qualitatively. The results show
that under the action of blasting load ,the cracks produced by explosive explosion mainly come from the action of wa-
ter wedge,and the action time is much longer than that of similar water shock wave. A large number of strip cracks
and ear cracks with different sizes are produced in the specimen,and the water medium coupling can obtain more u-
niform and symmetrical blasting effect. The crack propagation process and the hole wall pressure during blasting are
simulated by using AUTODYN, which is a commercial numerical simulation software. The similarity is higher than

that of the experimental results.
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Table 1 PMMA material parameters

BE/ HhrRE/ B ERR R/ I RMRE SR BEREE/

(g-cm™) MPa MPa (MPa /m) 8 MPa

1.18 151 62 2.5 0.4 3000
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Table 2 DDNP parameters
_3 VOD/  GJ Pressure/
p/(gem™) T Ge;:’”e A/GPa B/GPa R, R, W E/GPa
1.0 4500 5.06 524.2  0.769 4.2 1 0.3 8.5
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Fig. 3 Crack propagation of PMMA under blasting load
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Fig. 6 Crack diagram of PMMA at different angles
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Fig. 8 Damage diagram of numerical simulation
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Fig. 10 Variation of compressive stress with time
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