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Table 1 Comparison between numerical and experimental results!'™ on hole and crack diameters
Dy / (mm) Dot/ (mm)
d/(mm) v/ (km/s) p/ (MPa)
Experiment Simulation Experiment Simulation
2.01 7.1 2. 46 6.3 6.5 7.5 7.6
2.97 7.1 1.91 7.7 8.0 9.1 9.3
3.45 6.7 1.27 8.0 8.0 9.6 8.9
4.39 7.3 1. 30 9.2 10.0 11.0 11.3
4.93 6.9 1. 60 10.5 10. 4 — 11. 8
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s g;:ik Table 2 Numerical results of hole
16 o and crack diameters
:é: 12 e < d/(mm) Dy / (mm) Do/ (mm)
3 S 1.0 1.4 4.9
S gy ’°’f/{ : 2.0 6.6 7.2
2 -~ # O Experimental results
Q 3.0 8.2 9.2
4 4.0 9.5 10. 8
0 5 : - L = % 5.0 10. 7 11.6
Projectile diameter/(mm) 6.0 11.6 12.5
7.0 12.4 13.5
P03 iR 5 AL AR 5 RSO IR AR B 0L il 2k 8.0 13.4 14.6
Fig. 3 Fitted curves of the hole and crack diameters 9.0 14.3 15.6
at the front side of the pressure vessel 10.0 15.2 16.6
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Table 3 Comparison between calculational and experiment results''") on critical hoop stress
on.o (Exp. )/ (MPa) on.o (EMD /(MPa) o, (Comput. ) /(MPa)
202.5 192.8 204.3
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Quasi-Static Bursting Analysis of Gas-Filled Pressure Vessels

on the Front Side under Hypervelocity Impact
GAI Fang-Fang' . PANG Bao-Jun®’, GUAN Gong-Shun®

(1. Heilongjiang institute of science and Technology ., Harbin 150027 ,China;
2. Hypervelocity Impact Research Center  HIT Aerospace Laboratory ,
Harbin 150080, China)

Abstract:In a given set of impact velocity conditions,the numerical simulation is performed to analyze
the effect of the projectile diameter on perforation of the front wall of gas-filled pressure vessels. Then
the critical stress value is estimated based on the stress intensity factor which is determined by simpli-
fied linear elastic fracture mechanics,and the computational model is built. The model is presented by
postulating the existence of two-radial cracks that emanate at the boundary of a circular hole. The re-
sult shows that a good correlation between experimental and computational results is obtained. If the
ratio of single crack length to hole radius exceeds the value of 0. 5,the hole with radial cracks can be
considered as a straight crack. The projectile with small kinetic energy is likely to lead catastrophic
burst of pressure vessels.

Key words: space debris;hypervelocity impact; pressure vessels; fracture mechanics; quasi-static bursting
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