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Fig.1 Position sketch of sample and sensor

1—sample, 2—sensor, 3—surface
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Fig.2 Schematic map of structure of the dual explosive charge
1—detonator, 2—Dhooster, 3—outer charge, 4—inner charge,

S5S—superstratum charge, 6—underlayer charge
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Table 1 Testing samples

No. samples
1 GH-1(inner)/GUHL-1 ( outer)
2 GUHL-1 (inner)/ GH-1 ( outer)
3 GH-1 ( superstratum ) /GUHL-1 ( underlayer)
4 GUHL-1 ( superstratum ) / GH-1 (underlayer)
5 GUHL-1/ GH-1( mix)
6 GUHL-1
7 GH-1
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Table 2 Proportion of the underwater energy of samples

e, ey, e, t+ep e /e +e, e /e +ey

/MJ - kg™ /MJ - kg™ /M) - kgt /% /%
1 1.080 2.759 3.839 28.1 71.9
2 1.131 3.053 4.184 27.0 73.0
3 1.136 2.964 4.100 27.7 72.3
4 1.080 2.998 4.078 26.5 73.5
5 1.126 2.495 3.621 31.1 68.9
6 1.209 3.988 5.197 23.3 76.7
7 1.020 1.978 2.998 34.0 66.0
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Table 3 Comparison of the underwater energy of dual

explosive charge with the single explosive charge

N e relative ey relative e, tey, relative
o /MJ - kg~! increment/% /M]J - kg~ increment/% /M]J - kg~ increment/%
1 1.080 -4.1 2.759 10.6 3.839 6.0
2 1.131 0. 4 3.053 22.4 4.184 15.5
3 1.136 0.9 2.964 18.8 4.100 13.2
4 1.080 -4.1 2.998 20.2 4.078 12.6
5 1.126 0 2.495 0 3.621 0
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Fig.3 Schematic map of detonation wave of the dual explosive charge

I—inner charge, 2—outer charge, 3—wavefront
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Table 4 Comparison of the underwater energy of dual explosive

charge with the average of two parts of the single explosive charge

e, relative ey relative e, tey, relative

No: /MJ - kg~ increment/% /MJ - kg~! increment/% /MJ - kg~ increment/ %

ol PIBR T R s T ) R o A5 A0 AR BEAR
HE 25 10 JORE DI, 87083 78 SR X A2 s R ) B

Z I, AT 45 A7) B T 50 M S SRR RE
M3 AR H T RE e, TR REBEAY LA AT
DA 3R X 5T IRE i 2 1 47 R S STIRE 1Y
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1 1.080 -3.1 2.759 ~7.5 3.839 ~6.3
2 1131 1.4 3.053 2.3 4.184 2.1
3 1.136 1.9 2.964 ~0.6 4.100 0.1
4 1.080 ~3.1 2.998 0.5 4.078 ~0.5

(E§;2E7)14115 0 2.983 0 4.098 0

Note: (E6 +E7)/2 means the arithmetic average of 67 7% samples.
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Fig.4 The maximum chemical reaction time
contribution to the blast effect
1—detonation velocity, 2—fragmentation enhancing,

3—underwater shock wave, 4—underwater bubble, air explosion
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Characteristic of Energy Output of Underwater Explosion for Dual Explosive Charge

NIU Yu-lei, WANG Xiao-feng, YU Ran
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract : By choosing two types of explosives GH-1 and GUHL-1, and two typical dual charge structures, the test samples were
prepared. The characteristics of energy output of underwater explosion for dual explosive charge were studied and compared with that
of the single explosive charge. The results show that under the same composition, the dual explosive charge can change the explosion
load near the testing point,and decrease the energy loss of shock wave in the detonation propagation. By using dual explosive charge
structure with a non-ideal explosive as an inner core surrounded by a high detonation velocity explosive, the bubble energy is
increased by 22.4% compared with that of the single explosive charge,and also energy coupling exists in the two parts of the charge.

Key words: explosion mechanics; underwater explosion; dual explosive charge; energy output; energy coupling
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Temperature-humidity-load Accelerating Age Tests of PBX

YAN Xi-lin, LI Jing-ming, ZHOU Yang, LI Ming, ZHOU Xiao-yu
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract; The temperature-humidity environmental tests under 5 MPa axial compression stress were applied to polymer bonded
explosive( PBX ). Results show that the mechanical properties of the explosive change obviously after the tests. The explosive
density has no change under the conditions of 45 °C, 65% RH, 5 MPa, while it decreases obviously under the conditions of 60 °C ,
80% RH, 5 MPa. In addition, the modulus and the compressive strength all decrease obviously in the early aging time after the
temperature-humidity-load accelerating age tests,but they have no obvious change as the aging time goes on.

Key words: physical chemistry; polymer bonded explosive( PBX) ; load; multi-factor accelerating age; mechanical property



