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Numerical analysis of mechanical and thermal stress in
thin cylindrical tube under internal gaseous detonation
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Abstract- Gaseous detonation in tubes produces moving pressure-thermal waves. A gaseous detonation
consists of a shock wave and a reaction zone that are tightly coupled. The speed, pressure, and temperature of
the products of detonation depend on the type and amount of the initial mixture. The maximum pressure of
mechanical wave caused by detonation can be as high as 20-30 times the ambient pressure and temperature of
gas in detonation may exceed 2000 C. The mechanical shock waves can cause oscillating strains in the tube
wall, which can be several times higher than the equivalent static strains. On the other hand, the passage of the
hot wave duo to sequential internal gaseous detonation produces thermal stresses in the tube wall. In the
current study the resulting mechanical and thermal stresses have been assessed using numerical simulations. In
practice, the mechanical and thermal displacements have been computed separately. Finally, the combined
effects of mechanical and thermal stresses caused by gaseous detonation have been simulated.
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1. Detonation

2. Flexural Wave

3. Shock Tubes

4. Pulse Detonation Engine
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2. Detonation Front
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1. Chemical Equilibrium Application
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3. Surface Heat Flux
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