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Table 1 Underwater explosion energy of six explosives

HELG /P L/cm re o./(g/cm®) EJK] e /(kl/g)  E,/kl e/k]/®  E/kl  e/Kkl/®
TNT 4.3 3.44 0. 862 1.836 0. 367 9.327 1. 865 12. 266 2.453
PENT 4.1 3.28 0.943 6.021 1. 204 25.352 5.070 37.066 7.413
RDX 3.8 3.04 1. 020 5.027 1. 005 21.159 4,232 31. 131 6.226

Hlifk RDX 4.3 3. 44 0. 862 5.257 1.051 20.115 4,023 29. 661 5.932
8701 4.2 3.36 0.909 5.197 1. 039 22.167 4,433 31.948 6. 389

JEensme sk 5.2 4.16 0.725 3.839 0.768 17.034 3. 407 23. 349 4. 670
F2 6 MEHBRATHE
Table 2 Explosion heat of six explosives from references
KEZ 2R o./(g/cm®) e./(kJ/@) er/(k]/g) Q/(kJ/g) i Ak
TNT 1.58 1.04 2.06 4.27 SCHRE9]
PETN 1. 00 1. 44 3.00 5.73 SCHkL9 ]
RDX 6.025 SCHkL10]
4k, RDX 4. 504 Scmkl11]
8701 5.104 SCHRL11]
i A1 T TR 0.787 4. 607 SCikl12]
#3 REEHEEN INT EZK TRERRMEE
Table 3 Underwater explosion energy of TNT explosives with different densities
l./cm re e/ (g/em®)  E./K] e/ (k]/g) L, /k] e/ (kJ/g) E./K] e/ (k]/g)
4.3 3.44 0. 862 1.836 0. 367 9.327 1. 865 12. 266 2.453
4.1 3.28 0.943 2.694 0.539 13.977 2.795 18. 777 3.755
3.8 3.04 1. 020 2.748 0.550 14. 245 2.849 19. 314 3.863
3.0 2. 40 1.220 3.264 0.653 15.322 3.064 21.793 4. 359
4.2 FhRERRRE F 46 MIEHKT+H BRKRER
6 FHYEZ IR A BRI 45 R W3 4, Table 4 Card gap test results of six explosives
Frh P PG B RE LG M B R d N by the underwater explosion method
FK,S HiruEE., F#fT PETN WK & YE 245 44 FK 0./ (g/cm?®) Gs,/mm d/mm S
(5] B2 2 46 BF, 24 (] B R 4 16. 80 mm B, i A 1R i 0.725 5.75 0.50  0.226
PETN 4ﬁﬁﬁ%%§|;%v%ﬁibﬂ%ﬁ>{% TNT 0. 862 6.90 0. 60 0.271
ST % g RDX 0. 862 7. 30 0. 50 0. 582
HIEMAR LI, B PETN fyittesy  H0 00
%%‘z#%jj(:]: 16. 80 8701 0.909 11. 65 0.50 1.773
n e RDX 1.020 12.42 0.50  0.473
TEL?T #j’lﬁ *B%Tﬁﬂﬁ rﬁﬁTy PETN 0.943 >16. 80

6 FKEZS IR A B BE Gso HESF R
Gs (PETN) >G5, (RDX) >G5, (8701) =G, (4ififk RDX) >G50 (TNT) =Gy, (AL AH R 5
HOR B T8 4E 25 ETN . RDX 8701 i fk RDX TN'T Ak At iR 4% 1) v o 0% JR8 38 G TR IR A1
INFEARGR IS B2 B N 1. 757 g/em’ B PETN Y G5, =5. 21 mm, 225 % F R 1. 752 g/cm®
1) RDX 4 G5, =0. 36 mm, 2258 % Jy 1. 00 g/cm® i RDX 9 G5, =7. 82 mm. 3248 #E K 0. 77 g/cm’
M TNT 1 Gso =4. 11 mm, A58 B8R | o e Jo 32 /)N Rl A U2 32 /N 11 SO 3, W] #3425 PETN,
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Table 5 Results of six explosives by gap test of GJB

Y 245 2 FR o./(g/cm®) Gso /mm Y 24 2 R 0./ (g/cm®) Gso/mm
PETN 0. 868 95. 20 Bifk RDX 0. 965 58. 80
RDX 1.075 83. 80 TNT 1.010 57.56
8701 0.952 67.60 g Ak Tl 1R i 0.767 51. 90
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Shock sensitivity measurement of explosives
by an underwater card gap test method

WANG Hui-jun, CHEN Wang-hua®, HE Zhong-qi. HU Yi-ting,
XU Hai-ou, PENG Jin-hua, LLIU Rong-hai
(Department of Safety Engineering » Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China)

Abstract: An underwater card gap test method was proposed to measure shock sensitivity of explo-
sives by combining the underwater explosion method and the small card gap test. The shock sensitivi-
ty of six explosives, which included PETN, RDX, 8701, Desensitized RDX, TNT, expanded ammo-
nium nitrate explosive, was measured by the proposed underwater card gap test method. The experi-
mental results show that the shock sensitivity of six explosives including PETN, RDX, 8701, Desen-
sitized RDX, TNT and expanded ammonium nitrate get down successively. The results by the under-
water card gap test method were compared with the results by the traditional gap test and the results
from literatures. Comparison indicates that the experimental results are believable. Furthermore,
effect of charge density on shock sensitivity of explosives was investigated by the underwater card gap
test method.

Key words: mechanics of explosion; shock sensitivity; underwater explosion; explosive; card gap test
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