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Dynamic Fracture Analysis of Structural Element
due to Stress Wave Propagation
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Abstract

The interaction between cracks and stress wave due to impact and explosive loads is numerically
caleulated in the study. The interaction and the effects of stress wave are numerically examined with
the application of Bicharacteristic Method. This method has been used with confidence for its reliabi-
litv in reproducing the realistic and physical wave pattern in the complete solution domain. The dyna-
mic stress intensity factor, K((t) for cracks under impact loads are numerically simulated and its re-
sults are compared favorably with Kalthoff's experimental output. Also the influence of stress wave
to the dvnamic stress intensity factor for the case of two symmetric holes around cracks are investi-
gated. The results of study are also compared favorably with the experiment and proven to be ap-
plied to the structures exposed to impact and explosive loads.

Keywords © impact or explosive loading, stress wave propagation, bicharacteristic method, method of

caustic, dynamic stress intensity factor
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Properties Unit [Quantity
Static Young’s Modulus GPa 2.38
Dynamic Young’s Modulus GPla 272
Poison’s Ratio 0.36
Density kg/m? 1196
Plate Wave Velocity m/sec| 1616.4
Distortional Wave Velocity m/sec| 9144
Rayleigh Wave Velocity m/sec| 856.04
# 3 Cases
Case 1 Case 2 Case 3
10, 15, - -
d (mm) 90, inf 15 15
30, 475 -
G(deg) 76.5. 90 475
0. 5, 10,
D (mm) 10 10 15. 20
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