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Abstract

In order to obtain the failure characteristics of the pipe surface under the shock wave action of gas
explosion, the physical model and mathematical model of gas explosion in pipe are established by
LS-DYNA, and the shock failure characteristics of gas explosion under different explosion strengths
in pipe are simulated. The result shows that at the instant of gas explosion, the shock wave is di-
rectly loaded on the surface and the closed end of the pipe, and the shock waves at the corner of
closed end are converged and superposed, which cause expansion and deformation at the closed
end of pipe. With the continuation of gas explosion, the negative pressure zone is appeared in the
closed end and the air reflux is compressed; the shock waves are converged in the “Z type” groove;
at this time, the pipe surface becomes thin, and the “ladder type” failure characteristics appear on
this surface. With the increase of the gas explosion strength, when the shock wave load exceeds
the yield strength of the pipe, the “Z type” failure appears on the inner surface of the closed end of
the pipe. With the sustained loading of gas explosion loads, the failure of the “ladder type” and the
expansion phenomenon of “open type” appear at the pipe surface.
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Figure 1. Finite element model of pipes
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Figure 2. The finite element model after meshing
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Figure 3. The equivalent stress contour with gas filled length of 15 m in the pipe at dif-
ferent times
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Figure 4. The equivalent stress contour with gas filled length of 16 m in the pipe at dif-
ferent times
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Figure 5. The equivalent stress contour with gas filled length of 17 m in the pipe at dif-
ferent times
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Figure 6. The equivalent stress contour with gas filled length of 18 m at different times
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Figure 7. The equivalent stress contour with gas filled length of 19 m at different times
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Figure 8. The equivalent stress contour with gas filled length of 20 m in the pipe at dif-
ferent times
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