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Fig.1 Sample assembled for cook-off test
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Fig.2 Arrangement of thermocouples in the explosive
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velocity/m+s™ 6mm 10mm 15 mm 19 mm 24 mm

TNT 6928 1198 1299 1354 1371 1380
TATB 7619 1358 1415 1431 1433 1434
CE 7642 1372 1494 1538 1547 1550
RDX 8661 1556 1644 1722 1764 1799
HMX 9010 1671 1743 1810 1847 1880
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Fig.4 Optical microscopy photographs of HMX with matc-
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Table 2 Mechanical sensitivity of various formulations using
normal HMX and high quality HMX

explosive HMX impaAcAtA fricti‘oAnA shocAkA»vAvave
sensitivity /%  sensitivity/% sensitivity/mm

GO-1 high quality 0 4~8 17.7

GO-2 normal 28 20 —

GO-3 normal 24 14 18.1
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REfE, R AR A9 B 1 T —Fh R B BN, 5 HE 2 A A
PEGT , A — & PR 45 SRR T R 98 17 =5 5 40 il ok
0% 1% 2% 3% 4% Bf %R G 1E 25 GO-1 LIRS
B2, W 5 FER .
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3 Al 0L, GO-1 [REESH ML 3 fig & T GO-2, i+ 5
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Table 3 Cylinder test results of GO-1 and GO-2

p v/m - s E/K) - g™
explosive =
/g +cm 5 mm 19 mm 5 mm 19 mm
GO-1 1.725 1303 1660 0.849 1.378
GO-2 1.685 — 1634 1.334

Note: v is the wall velocity of cylinder;E is the ratio energy of cylinder.
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Table 4 Detonation properties and density of four explosives

explosive density detonation velocity  detonation pressure
b /gecm™  /m-s™ /GPa

GO-1 1.725 8587 31.0

PBXN-11017  1.685 8370 29.5

B2273AM! 1.715 8500 31.0

B2276Al%] 1.655 8300 28.5
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Fig.6 Experimental phenomenon of bullet impact test and the
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Table 5 Response grade of explosive under different heating rate

heating detonation detonation temperature/°C

rate time position A position B ?\I:Iejrapressure ;Zﬂznse
/°C - min™" /min of shell of shell

1 198 202.3 178.9

3 73 228.7 157.8 X
o 3 02,7 942 undetected  combustion
100 1.4 — —

3 °C + min™

before test 1°C » min™

10 °C + min™' 100 °C » min™'
B 7 IR &R

Fig.7 Samples before and after cook-off test at different heat-

ing rate
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Design and Performance of an Insensitive Cast PBX with High Gurney Energy

LUO Guan, YIN Ming, ZHENG Bao-hui, TANG Yin, LIU Xu-wang, DAI Xiao-gan, HAN Yong, HUANG Hui, WU Kui-xian
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract. Based on the detonation velocities of a series of cast polymer bonded explosive (PBX) formulations, a linear relationship
was obtained by fitting the data between detonation velocity and HMX content. Both the influence of HMX particle property and
the composite deterrent content on the mechanical sensitivity were investigated. Using high quality HMX as major explosive, the
safety of composite explosives was the best when adding 3% composite deterrent. Then a new HMX based cast PBX explosive
GO-1 with high solid loading content was designed, and its friction sensivity, impact sensivity, shock-wave sensivity, detonation
velocity and Gurney coefficient were 5% , 0, 17.7 mm, 8587 m + s~ and 2.80, respectively, which showed perfect on safety,
detonation velocity and ability for accelerating metal. And in the low vulnerability examination including bullet impact test, slow
cook-off and fast cook-off test, all the reaction grade were combustion. So the new explosive has wide application foreground in
fragment and EFP warhead.

Key words: chemical engineering; polymer bonded explosive( PBX) ; Gurney energy; low vulnerability; detonation velocity
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