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Abstract

In order to analyze the stress-strain and the chocked flow effect of the ball-shaped explosion-proof
material structure under the force of shock-wave, supporting the following structure optimization,
this paper has taken half model of single ball-shaped explosion-proof material as object basing on
the structure symmetry, analyzed the stress-strain of the structure under the continuous fluid
flow erosion using the FSI method, figuring out the stress concentration region, whole contour and
chocked flow state simulation result. The result shows in the structure of the material, the vertical
plates which are perpendicular to the direction of the shock-wave endure the largest strain, as
well as the best chocked flow effect. The linking regions of the vertical and horizontal plates in the
direction of 45 degree angle are the stress concentration regions, where the stress is much larger
than other regions.
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Figure 1. Model of ball-shaped explosion-proof material
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Figure 2. Ball-shaped explosion-proof material suppressed by shockwave
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Figure 3. Half of the calculation model
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Figure 4. 3-dimesional model
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Figure 5. Finite element of fluid-solid interface
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Figure 6. Construction of fluid-solid coupled analysis
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Figure 7. Boundary setting
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Figure 8. Force X curve
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Figure 9. Front view of von mises stress contour
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Figure 10. Back view of von mises stress contour
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Figure 11. Up view of von mises stress contour

B 11. F¥RHI=EL0E

Figure 12. Right view of von mises stress contour
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Figure 13. Layout of different planes (left: XY-plane; right: ZX-plane)
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Figure 14. Velocity of fluid at different Z layouts
14. AE) Z ERIERERE 570

DOI: 10.12677/met.2020.95057 539 BB LR S A


https://doi.org/10.12677/met.2020.95057

PRI A

5.2.2. ZX [5)%]H

K15 2 Y A FME I BB o A = B, AT, 2 Y BEUE /N T 0.007 1, H T BRIEZBERG B 41
BHOER R B TR 77 EAE, BRI T iR mE X k. 1% ¥ KF 0.007 i,
TS5 R P&, AEA3BRIEBE R B A R A 00 R B T A% IR DX, AN B = AR W i T T

Y=0.0070 Y=0.011

Y
T

. = o . e

Y=0.0125 Y=0.014
Figure 15. Velocity of fluid at different Y layouts
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