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Table 1 Parameters of the experimental explosives

E#  FE m/kg  p/(g/cm®) A ey F5 m/kg  p/(g/cm®) A
1 4.900 1 5. 254
TNT 1. 566 TNT RS211 1.638 RDX/TNT/Al/WAX
2 4.913 2 5. 248
1 3.023 1 3.038
HLZY-1 1.798 RDX/Al/AP/A5%55)  |[HLZY-3 1.796 RDX/Al/ AP/ K 457
2 3.031 2 3.036
Water surface Unit: m
4
Explosive PCB138 pressure gauge
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Fig. 1 Layout of the experimental test
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Table 2 Similarity constants for different explosives

FE 25 4 R K, ap Ko a K ar Kg ar
TNT 52.5 1.13 0.094 —0.18 4.91 0.95 88.3 2.07

HLZY-1 49.0 1.11 0.132 —0.22 6. 46 0.91 109.5 2.02

HLZY-3 56.2 1.17 0.110 —0.22 5.90 0.91 113.7 2.08
RS211 59.6 1.17 0.101 —0.23 5.99 0.93 122.6 2.09
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Fig. 3 Double logarithmic plots of peak pressure

versus distance
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Fig. 4 Variations of peak pressure of 1-kg explosives

with distance

PP 11 4 50 42 S e T Ty ) S A PR R R A A 2 K R R B T B S R AR E SO g - (] il 2, T L)
A5 2 K 24 I 18] 5 R R A9 A8 Al il 2 o AR AR BL R SR I 24 4 L e 1] 3 550 B 20 0 IBOx B, A ED In(0/m! ) H Inr /Y
KON B2, DU 5y it T LAAS 215G T i 18] 5 B AR 8L 8 Ky Rl ey, L3R 2. SWE(E R J1 2600, S T LU &L, 18] 6 45
T BRASE JBCHE HE 24 N IR R RCE R AR A 2 . PR AT 6 TR I A 00 O IR R R O R T R T R . T
TR A 4 24 76 TR BE B Ak s HLZY-1 A B 8] 5 B00R R, TNT (/I B0 T T 488 A9 52 187 PT LA e AR fe 24 7K o J8 4 e < D 19
SEVH AR LI ] 2 R B BRSO R LA G

—14r .... TNT
- =+ RS211
—— HLZY-1

—.—-- HLZY-3

-1.6}

-1.81

-
-

In(0/m'*)

0.4 0.8 1.6

PE 5 Ll 8] K000 B it 2k

Fig. 5 Double logarithmic plots of specific time constant

versus distance
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Fig. 7 Double logarithmic plots of specific impulse
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Fig. 9 Double logarithmic plots of specific energy Fig. 10 Variations of energy flow density of
flow density versus distance 1-kg explosives with distance
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Underwater shock wave performances of explosives

LI Jin-he” , ZHAO Ji-bo, TAN Duo-wang, WANG Yan-ping, ZHANG Yuan-ping
(National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics,
China Academy of Engineering Physics » Mianyang 621900, Sichuan, China)

Abstract: Underwater explosion tests were conducted in a water tank withstanding the explosion of a
8-kg-TNT equivalent charge. The far-field pressure-time curves of TNT, RS211, HLZY-1 and HLZY-
3 were measured with the PCB138 pressure gauges. The shock wave performance parameters and the
respective similarity constants of various explosives were calculated. It is suggested that the underwa-
ter shock wave propagation of the aluminized explosives follows an exponential similarity rule, the
shock wave performance of the aluminized explosives is better than that of TNT explosive, and the
shock wave performance of HLZY-1 is best in the aluminized explosives researched in this paper.

Key words: mechanics of explosion; shock wave performance; underwater explosion; explosive; simi-

larity rule; aluminized explosive
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