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Test and Numerical Research of Blast Wave of Shaped Charge Cutting Cables
CHEN Ya-hong', LI Yan?, GUO Yong-hui?, JU Ze-yu', GOU Rui-jun'
(1. School of Environment and Safety Engineering, North University of China, Taiyuan, 030051; 2. Beijing Institute of
Aerospace Engineering, Beijing, 100076 )

Abstract: In order to control the future low lateral damage, the shock wave pressures on the back direction of work-piece
from the shaped charge cutting cable, which was protected by rubber sheath, were tested. Numerical simulation was carried out for
the cutting test. The results show that the simulated cutting depth is consistent with the test result, while the simulated peak
pressures of shock wave are lower than the test ones, the reason for that the tests recorded the reflected pressure on windward of
the pressure sensors, and the simulated results were those of free air flow field. An empirical plane scaled distance equations is
suggested for the calculations of peak explosion pressure of cutting cable for the specific case.
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Fig.1 Test configuration and result

2 HERU

I it s ) 2E AU Autodyn XS AR AR
YIEHAT TR, S TN, TR Jr )
B 0.25 mm FFHHZO7 01800 o3 U2 s (RISR FUE — 4k
AL ), HA TR e &l ] Lagrange SKff4Y,
TR SH ] 3D-Euler 24K AR#T , Wil Z AR
H &AM AR R 104 mm x 70 mm x
0.25mm, ARG, KEZ) Rfioc, BUERSEInE
2 R, AEVIBIERIT R EIA R, [IEE 10 mm.

2 HEMHERE

Fig.2 Numerical simulation model
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Tab.1 Material parameters of Al 2A14-T6

p/ c/ G/ o/ H/

(gem?)  (msh) § GPa MPa MPa " no TWK

2.785 5328 1.338°  27.6 420 350  0.01 041 1.0 1493
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Tab.2 Detonation parameters of HMX charge

Py P DI B/ 4 B

(@em® GPa (ms') (Wmd) Gpa Ggpa K R W

1.33 18.14 7236 8.12x10° 520 158 53 155 0383
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Tab.3 Comparison of peak pressure of shock wave between
test and simulation

W £ /mm 30 A0 70 70
(5 1) (5 2) (5 1) (5 2)
D wu/MPa 2.025 1.999 1.193 1.188
P ww/MPa 1.055 0.959 0.616 0.616
P ww!D s 1.9194 2.084 5 1.936 7 1.928 6
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Fig.3 Fitted curve of simulated peak pressure vs plane scaled
distance
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