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Fig. Schematic diagram of preparation of DAAF -based PBX
device by aqueous suspension method

1—temperature adjustable water bath, 2—feed system,

3—vacuum pump
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Fig. 3 SEM images of three DAAF-based PBXs

DAAF [ Fas11
DAAF / VitonA

DAAF / EVA

201(°)
B4 J50E DAAF Fil DAAF % PBXs ) XRD
Fig. 4 XRD patterns of raw materials DAAF and DAAF-based
PBXs
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Fig.5 DSC curves of DAAF and DAAF-based PBXs (heating

rate for 10 °C-min™")
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Table 1 Kinetic parameters of exothermic decomposition reaction of DAAF-based PBXs measured by non-isothermal DSC method

T,0f8(5,10,15,20) E _

.- - E Too Ty
sample / °C-min™ / kJ-mol™ Ilg(A/s)  ° AS” AH" AG”
/kJ-mol™ /°C /°C

5 10 15 20 Kissinger Ozawa  Starink
DAAF 253.6 261.2 264.0 270.3 194.46  203.36 195.34 197.72 15.93 232.90 244.15 47.14 190.25 166.39
DAAF/EVA 248.9 258.3 263.2 269.9 150.36 159.21 151.25 153.61 11.58 228.70 243.13 -=35.87 146.19 164.19
DAAF/VitonA 255.5 261.4 264.2 271.1 206.06 21498 206.95 209.30 17.06 239.30 250.18 68.78 201.80 166.55
DAAF/F,; 256.3 262.1 265.2 271.9 206.58 215.51 207.47 209.86 17.08 241.50 252.44 69.12 202.30 166.73

Note: £ is apparent activation energy, kJ-mol™'; A is the value of the pre-factor calculated by the Kissinger method.; T, is the peak temperature when the heating

rate B tends to zero. T, is the thermal explosion critical temperature; AS™ is the entropy of activation, kJ-mol™; AH" is the enthalpy of activation, kJ+mol™;

AG~is the free energy of activation, kJ-mol™.
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Table 2 Classification criteria for response level of burning

test

reaction level reaction phenomenon

mild burning the device has only minor or no damage.

burni the plates and steel sleeves have slightly
urnin
8 deformation.

. the plates have obvious deformation, and
deflagration
steel sleeves are broken.

the charging shell is broken into a plurali-

explosion ty of pieces, and the lower end cover is
deformed
detonation The plates and steel sleeves are broken.

a. fast cook-off test

B 6 DAAF/F,,, HEE 55 F 1 E

b. slow cook-off test

Fig. 6 Photos of devices after fast cook-off test and slow cook-off test of DAAF/F,,;,
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Thermal Safety of DAAF-Based Insensitive Polymer Bonded Explosives

WU Bi-dong, XIE Jia-ni, LI Xu-yang, LIU Shu-jie, AN Chong-wei, WANG Jing-yu
(1. School of Environmental and Safety Engineering , North University of China, Taiyuan 030051, China; 2. Shanxi Province Ultrafine Powder Engineering
Technology Research Center, Taiyuan 030051, China)

Abstract: In order to study the properties of 3,3’-diamino-4,4’-azoxyfurazan (DAAF)-based insensitive high polymer bonded ex-
plosives (PBX), three kinds of DAAF-based PBXs (DAAF/EVA (95/5), DAAF/Viton A (95/5) and DAAF/F,,,, (95/5)) were pre-
pared by water suspension coating technique. The morphology structure, crystal form, thermal decomposition characteristic and
mechanical sensitivity were analyzed by scanning electron microscopy (SEM), X-ray diffractometer (XRD) , differential scan-
ning calorimeter (DSC) , impact and friction sensitivity apparatus. The fast and slow cook-off behaviors were examined. The
DAAF/F,,,, was well coated which had a smooth spherical shape with 450 wm in diameter, while DAAF/EVA and DAAF/VitonA
were poorly coated with rough surface. The exothermic peak temperature of DAAF/F,,;, was 0.9 °C lower than that of DAAF
(when the heating rate was 10 °C-min™'). The activation energy and the critical temperature of thermal explosion of DAAF/F,,,,
was 12.14 kJ-mol™ and 8.29 °C higher than that of the raw DAAF, respectively. According to the GJB772A-1997 method, the
impact sensitivity H,, of the three DAAF-based PBXs were greater than 100 cm, and the friction sensitivity was 0. The response
level of the fast and slow cook-off tests was burning, which satisfied the safety requirements for insensitive ammunition.

Key words: 3,3’-diamino-4,4'-azoxyfurazan (DAAF) ; polymer bonded explosive (PBX) ;thermal decomposition; cook-off
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