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Table 1  Effect of the content of sensitizer on detonation performance of explosive
. N . detonation velocity/m - s~
o(R) /% explosive p/g-cm” booster mass/g dent of witness plate/mm -
theoretical value actual value
40 0
0 A 1.50 60 9 6900 -
40 0
4.2 B 1.51 60 ruptured 6950 -
8.8 C 1.52 40 breakdown 6980 6600
12.7 D 1.51 40 breakdown 7000 6700
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Fig.1 High-speed photos of explosion process
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Table 2 The shock wave overpressure of explosives at different measurement points

shock wave overpressure/kPa

explosive m/g

1.5 m 2m 2.5m 3m 3.75m 4.5 m
explosive C 835 652.69 352.79 183.66 113.04 65.75 45.28
explosive D 825 728.27 413.74 218.52 116.47 67.04 47.11
Al A A 800
Ap =< +? +? (1)
600 u perfusion explosive C
S - N N N rfusi losive D
P = r/y/mr g B B My m g 2 o " PSR
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AR 73 3 i 5 %
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HEEIEZ C Toz I m-kg
B2 HEFELHBEIES I £S5
0283 2258 0.045 B2 AR 20 B B
Ap = T + 2 - = (2) Fig.2 Peak pressure-scaling distance curves of perfusion explosive
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Table 3 TNT equivalence of different explosives

explosive Toz overpressure  TNT

b /m-kg™'?  /kPa equivalence
explosive C 1.65 ~4.5 50 ~650 1.005
explosive D 1.65 ~4.5 50 ~700 1.149

rock emulsion explosive'™ 2.0 ~7.5 10 ~1000 0.708
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Table 4 Characteristics of underwater energy of different explosives

2% water-resistant low power

explosive explosive C explosive D casting TNT!") ANFO!'?! rock ammonitel1] emulsion explosive ™!
p/g-cm’3 1.52 1.51 1.52 0.78 0.94 1.05
n 1.975 1.981 1.983 1.241 1.340 1.288
e, /MJ - kg” 0.795 0.805 1.100 0.976 1.038 0.762
e, /M) - kg’ 2.506 2.509 2.155 2.478 2.594 2.421
e./MJ - kg71 4.159 4.188 4.336 3.689 3.985 3.402
we /M) - kg~ 1.571 1.595 2.181 1.211 1.391 0.981
(ne;/e) /% 37.8 38.1 50.3 32.8 34.9 28.8
Q,/ MJ - kg_] 4.007 4.039 4.229 3.705 4.015 3.408
(e/Q,) /% 103.8 103.7 102.5 99.6 99.3 99.8
s % B
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Detonation Performance of Perfusion Explosive Containing SF-3 Double-based Propellants Energetic Materials

WANG Peng, WEI Xiao-an, HE Wei-dong

(School of Chemical Engineering, Nanjing University of Science and Techology, Nanjing 210094, China)

Abstract: A type of new perfusion explosive was prepared through the perfusion molding process, in which expired SF-3 double-
based propellants were used as ingredients and the charge of propellant particles were filled with energetic fluid. The detonation
performance of the perfusion explosive was studied through the witness plate test. Explosion reaction was recorded by high-speed
camera. The shock wave overpressure and release energy were measured by the air explosion and underwater blast respectively.
The results show that through the perfusion molding process,expired SF-3 double-based propellants can be reused to manufacture
industrial explosive with excellant performance. With the sensitizer content increasing,the detonation sensitivity increases, but the
detonation velocity,overpressure and the release energy almost keep the same. The density of this perfusion explosive can be

-1

1.52 g - cm ™, and the detonation velocity is 6600 m - s ' when the diameter is 60 mm. TNT equivalence of the explosive is over

-1/3 -1

1 when the proportion distance range is 1.65 ~4.5 m - kg~ . The shock wave energy is 1.57 MJ - kg~ and total energy is
4.16 MJ - kg ™' ,both more than the common industrial explosives,but slightly lower than TNT.
Key words: explosion mechanics; perfusion explosive; SF-3 double-based propellant; air explosion; underwater blast
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