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Response Sensitivity of Thermobaric Explosive under High-speed Impact
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[ ABSTRACT]
HMX/FOX-7 based, were studied by using a self-designed high-speed impact device. Critical ignition velocity was

The impact response laws of three thermobaric explosives, including HMX based, HMX/NTO based and

obtained, and combustion characteristics of the recovered samples after impact were tested by the closed burner tank. The
results show that all the three kinds of thermobaric explosives have experienced shock, plastic deformation, fragmentation
and ignition reaction stages under high-speed impact conditions. Critical ignition velocity of HMX based thermobaric explo-
sives is 302.9 m/s, and that of HMX/NTO based or HMX/FOX-7 based thermobaric explosives is 312.3 m/s or 315.3
m/s. The addition of insensitive explosives NTO and FOX-7 to the formulation can improve the critical ignition velocity, in
which FOX-7 is more effective. Through analyzing combustion characteristics of recovered samples, it is found that com-
pared to HMX-based thermobaric explosives, the pressure rising time of HMX/NTO based and HMX/FOX-7 based thermo-
baric explosives increase by 103.6% and 103. 3% respectively. The pressure rising rate reduce by 17.3% and 21. 1%
respectively, which can significantly reduce the burning rate of thermobaric explosives after impact.
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Fig.1 Schematic diagram of dynamic impact loading device
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Fig.2 Schematic diagram of explosive charge assembly

1.2.2 ZHAMRIERE

S W KE 245 25 8 38 5 RSF 8 @50 mm x 50
mm [ [5 5 T 2 PR AR B e A TR e R e i, %85 4]
WAL K RGEE I RER G, W 3 Fiows
MK ARG AR IR ER IR (0 ~15 V) | Hfil
Hi BH 22 (BRAm 2L ) AL IR IR R AR R 1%
JB& 7% (102A06 AU | R FE 689.65 kPa/V, &t F£0 ~
3.45 MPa, 3% [E PCB Piezotronics 2y &) ) A1 4 ¥% % &

A1 REN KRGS FHEL

Tab.1 Formula and average density of thermobaric explosive
i YEZBL T FHERE/ (g - em ™)
1* (HMX %) m(HMX) : m(Al) : m(HAh) =54 : 33 : 13 1.92
2 (HMX/NTO 3£) m(HMX) : m(NTO) : m(Al) @ m(HiAl) =20 : 34 : 33 : 13 1.90
3% (HMX/FOX-7 %) m(HMX) @ m(FOX =7) : m(Al) : m(HAl) =20 : 34 : 33 : 13 1.92
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Fig.3 Schematic diagram of closed burner
and its ignition system
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Tab.2 High-speed impact test results of three

explosive charges

B *(Ef@%/ s

253.8 R MEZG R K
281.2 R JEZG AR K
286.6 R MEZG R K

y 295.3 AL, KE2 R K
298.6 EoLER (5 SEPN
302.9 KEZ Rk A O B R 2
310.4 YEZY K PR KO iR 2
328.6 FEL 5K R KO iR 2
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Fig 4 Dynamic responses process of HMX based thermobaric explosive
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Fig 5 Dynamic responses process of HMX/NTO based thermobaric explosive
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Fig 6 Dynamic responses process of HMX/FOX-7 based thermobaric explosive
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Fig.7 History curve of combustion pressure of

three thermobaric explosive after impact
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Tab.3  Combustion characteristics of three thermobaric explosives after impact

e R Yy SRR R JTeY,
i (m-s™") kPa ms ms (kPa - ms™")
1 302.9 23.8 273 987 0.052
2f 305.2 23.8 556 1427 0.043
3" 304.6 23.0 555 1108 0.041
T =pycovo (1) B, BURKEL RN AEON B35 PR T HMX

X p, MR ;00 N,

o A, 2R A AR G I ) S k2
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Xt 7 Je R Rz 7 74 ) B ol ke 2 B et ARG v, A
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- o
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