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Fig. 2 Geometry construction of refuge chamber door
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Table 1 Material characteristic parameters of Q460 steel

Density/ (g/cm®)  Young’s modulus of elasticity/ (GPa) ~ Poisson’s ratio Yield stress/ (MPa) Tensile strength/ (MPa)

7.85 206 0.3 460 550-720
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Fig. 4 The finite element meshing model
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Fig.5 Stress-time curve of triangle explosion shock wave
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Table 2 Array of triangle explosion shock wave
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Fig. 7 Stress response of different thickness doors
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Fig. 9 Displacement response of different thickness doors (1=2.5 ms)
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Simulation Analysis on Structure Safety
of Refuge Chamber Door
under Explosion Load

LUO Xing-Na, HUANG Ping.QIAN Xin-Ming

(State Key Laboratory of Explosion Science & Technology »Beijing Institute
of Technology ,Beijing 100081 ,China)

Abstract: The door of coal mine mobile refuge chamber should keep strong structure during its life cy-
cle. A basic structure of the door was designed. And finite element models of the door were established
for numerical simulation, with thickness 10,20,and 25 mm, respectively. Finite element software AN-
SYS/LS-DYNA was used in the numerical simulation. Deformation of the door under a triangle explo-
sion shock wave with maximum value for 0. 6 MPa and 300 ms duration was calculated. The maximum
stress value appears in the connection position between the door plank and reinforced stiffeners. The
maximum displacement value appears in the middle of the door plank. Stiffeners have significant effect
on the maximum displacement. The maximum displacement of improved chamber door is reduced to 5.
25 mm,having a decrease of 19. 22 mm. According to the simulation analysis, the door with 20 mm
thickness could fulfill the requirements of structure safety.

Key words: coal mine;refuge chamber door;structure safety;shock wave;numerical simulation
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