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[ Abstract |

20 L explosive capacity bombs under the explosion action of explosives were studied. Internal explosion tests of different masses of trini-

In order to guide the optimal design and daily maintenance of explosive capacity bombs, the response characteristics of

trotoluene (TNT) explosive capacity bombs were designed. The strain distribution and variation law of the outer wall of the explosive
capacity bomb were measured, and the internal explosion impact overpressure of the explosive capacity bomb was obtained. According
to the test results, the equal-scale simulation calculation model was calibrated, and the propagation law of shock wave inside the explo-
sive capacitor bomb after the explosive explosion was calculated, and the pressure distribution in the explosion field was obtained. The
results show that the simulation results of internal pressure of explosive charge are basically consistent with the experimental results.
Under the action of explosive explosion, the internal pressure of explosive capacitor presents a complex structure of multi-peaks, the
maximum pressure appears at the corner of explosive capacitor, and the maximum strain of the outer wall of explosive capacitor appears
at the lower position of the explosion center plane.
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Table 1 Position data of strain gauges on containers
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Fig. 1  Layout of strain sensors
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Fig. 2 Experimental layout
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Table 2 The JWL equation of state of TNT
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Fig. 3 Physical model
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Fig. 5 Time history curve of internal explosion

pressure of explosive bomb
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Table 3 Strain of 100 g TNT equivalent experiment
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Table 5 Strain of 200 g TNT equivalent experiment
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Fig. 6 Typical original strain waveform
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Fig. 7 Circular strain curve of 10 kHz filtering

explosion center plane

2.3 (HEItE

i 1 2% s PR R I A SR RSHE T TNT A
2 JWL RS F RS, FIFHRHEE B TNT RE&T7
FESEO T T HR A S 3B A 4G R oA B K
LT R =Y < B 8 s, g2 s
JTAR Y R TRt () DT AR i R A 9 TR, K 2y 3k =
Y K i % s B A 10 TR

AL R TNT &R Z 5, thili i ey Je e

ML . www. stae. com. cn



2025,25(21)

ZEBEE S R SRR IR N S S5 5 8903

(a) 0 ms

P8 kP A A A A

Fig. 8 Internal pressure propagation and
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Fig. 9 The propagation law of shock waves caused by
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explosives inside explosive shells
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Fig. 10  Pressure-time history at the measuring

point of explosive capacity bomb

PWORZAL B Z X AR, B 5 7 e R 1 &, e
BTSN R 3 AT 5 45 2R R A G R SR A
ARAT .l R A o A TP R R OGHE R A
BRI aite , JF Bl W 9 (b) 949 St vl W,
TNT H552 7 W REAS 21 08 1 2 LA RE 1T, X6 T4 HH 1Y
EAESY LR E 2 A5 B AR B R AR 2y i T
BEFCII7 B8R 58 4 I IVE I K 2 2 G oF R o L RE 1
bt P, DRI, S DAL R A R T 384 I 47
i, X s A BE T 2 R4 EHT

3 it

(1) FHE ks P AR AR A B b S BT 22 0 2
FEEREEH , HAT il e WA g v AR B o Y
Rt IR A B S A5 SR SR A SN R 0 A
AR A e s s T A XIS, R X X
B £ 40 B AN g 2 Ak

(2) REG AR PF T, 1 2 A BE B RV A2 HH BT
O T AE T 50 mm A3 8 AR P AT U4 (VA R
1250 e, ZBUEAR TR A ST AR, Beit ik, fAf
PR PSR T B 9 2, R 6 i A 1o T 4 v, 1 R
AR ARG 2 4

(3) ik e D AR IS SRR W, A L B R
JOST IR P 5, J 5 3 DR S T e 2 T T T B[]
SR, DR 0 AT A2 R FH AR 6 /N RS 1 2 A 2%
i, P RS D A A

Z % x Wt

[1] hEES T EA . FEHIRE . GIB 772A—1997[S].
65t EEFRHE Tl s, 1997.
China Weapon Industry Corporation. Explosive test method: GJB
722A—1997[ S]. Beijing: National Defense Science and Technolo-
gy Industry Bureau, 1997.

[2] B R Tl K25 WA 4 () 1 SE 38 J7 i AT 5

ML . www. stae. com. cn



8904

B

A 5 T OB

Science Technology and Engineering

2025,25(21)

[10]

[11]

[12]

[13]

[14]

[J]. HE@edsHE, 1984(5) : 29-33.

Huang Daquan. Research on experimental methods for determining
the explosive volume (dry) of industrial explosive gas products[ J].
Explosive Materials, 1984 (5) ; 29-33.

Sl VLW BEE=YPIRES T B R S B v - [T]. KHEZ 2%
i, 2021, 44(1): 1-7.

Wu Xiong. Development and application of VLW equation of state
for detonation products[ J]. Chinese Journal of Explosives & Pro-
pellants, 2021, 44(1) . 1-7.

ROCIR. AT D E25 R AR A (1], SR
¥, 1996, 25(3) : 1-5.

Xu Wenyuan. Calculation of heat of explosion and specific volume
of industrial explosive by component accumulation method[ J]. Ex-
plosive Materials, 1996, 25(3): 1-5.

Ehk, FRE, ok, & Sy 4 e ny it
WoE[J]. KIEL¥AR, 2022, 45(2) : 229-242.

Wang Zhongyou, Li Xinghan, Gan Yundan, et al. Study on ther-
modyamic evolution of detonation products in the detonation bomb
test[ J]. Chinese Journal of Explosives & Propellants, 2022, 45
(2):229-242.

Demchuk A F. Method for designing explosion chambers[ J]. Jour-
nal of Applied Mechanics and Technical Physics, 1968, 9(5) ; 47-
50.

Asahina J K, Shirakura T. Detonation chamber of chemical muni-
tions: its design philosophy and operation record at Kanda, Japan
[C]//ASME( American Society of Mechanical Engineers) Pressure
Vessels and Piping Conference. Vancouver: ASME, 2006 139-147.
HISZE, sREZE, Zoi, A5 25 i A8 SN 1Y 4 Jm 45 KR A
WHRBEITITIR[T]. FRJI%58%, 2024, 41(8) : 40-46.

Tian Lizhi, Zhang Yajun, Li Bo, et al. Initial engineering design
method for metal explosive vessels considering strain rate effects
[J]. Pressure Vessel Technology, 2024, 41(8) ; 40-46.

Dong Q, Li Q M, Zheng J Y. Interactive mechanisms between the
internal blast loading and the dynamic elastic response of spherical
containment vessels[ J].
ing, 2010, 37(4) . 349-358.

Buzukov A A. Characteristics of the behavior of the walls of explo-

International Journal of Impact Engineer-

sion chambers under the action of pulsed loading[ J]. Combus-
tion, Explosion and Shock Waves, 1976, 12(4) : 605-610.
W%, YW, B, 4. 2 kg TNT MR AR ME R 2514
VO SR 2RZ)]. TR, 2024, 30(4) : 102-110.

Hu Kui, Chai Yabo, Luo Ning, et al. Structural design and safety
verification of 2 kg TNT equivalent [ J]. Engineering Blasting,
2024, 30(4) : 102-110.

XK, U, 2R 2, A5, [RIAE IR IE 25 & 04 P9 BE AR X 480 7
(1], #KESuhdi, 2022, 42(2); 17-28.

Liu Xin, Gu Wenbin, Cai Xinghui, et al. Blast loads on the inner
wall of cylindrical explosion containment vessel[ J]. Explosion and
Shock Waves, 2022, 42(2) . 17-28.

XISCHE, SRAEE, B, S BRIE T BRGEARIE 23 [l R0 43 A
BEETHS T[], S i, 2020, 40(6) ; 75-82.

Liu Wenxiang, Zhang Dezhi, Zhong Fangping, et al. A theoretical
method for calculating spatial periodic distribution of deformation of
a spherical shell under explosive loading[ J]. Explosion and Shock
Waves, 2020, 40(6) : 75-82.

B, JH T BRNERTART Mk E K R E B T R RIS (T ]
BleEAR 5 T, 2019, 19(34) ; 302-307.

Zhao Min, Zhou Zihao. Study on dynamic response of shield tun-

nel under explosion load[ J]. Science Technology and Engineer-

[16]

[17]

(18]

[20]

[21]

[22]

[23]

ing, 2019, 19(34) : 302-307.

HEL, &I, TR, 55 T ERE 8 R A N IR T 45
shmg AL ]]. B E RS TR, 2019, 19(32);:
31-36.

Tian Wei, Wu Zeyuan, Wang Yawei, et al. Dynamic response law
of structure under explosion in gas cabin of underground integrated
pipe gallery[ J]. Science Technology and Engineering, 2019, 19
(32): 31-36.

N, AT, B, AF. NEREHERR S X RO A i
AR )]. FAEM R, 2020, 28(1) : 25-31.

Sun Qi, Dong Qi, Yang Sha, et al. Effects of quasi-static pressure
on dynamic elastic-plastic response of spherical vessels under inter-
nal blast[ J]. Chinese Journal of Energetic Materials, 2020, 28
(1):2531.

XUBR, BRMETT, SRORATE. U2 50 25 s 4R 3l i B 4 1 43 T
[J]. BHEER ST, 2016, 16(19): 1-5.

Liu Han, Chen Pengwan, Guo Baogiao. Experimental study on
the vibration performance of double walled explosion vessel [ J].
Science Technology and Engineering, 2016, 16(19) : 1-5.
IR, BT, XIIE, 4. A2 G2 T AS () MR A R B R
R[], kMEZEEAR, 2022, 45(3) ; 377-382.

Kan Runzhe, Nie Jianxin, Liu Zheng, et al. Energy release char-
acteristics of composite charge in confined space explosion [ J].
Chinese Journal of Explosives Propellants, 2022, 45 (3):
377-382.

RS, B, S, . SR 2 2R IR N R I BOR
WX AT ST [T]. JE R H T R4k, 2022, 42(4);
331-339.

Hu Hongwei, Xiao Chuan, Feng Haiyun, et al. Experiment study
on damage effect of two charges internal explosion in multi-cabin
structure [ J ]. Transactions of Beijing Institute of Technology,
2022, 42(4): 331-339.

Y, WEFER, LK, AR MR T HMX R R R
ZINIRRERERSTEL )], KA, 2022(2) : 48-53.

Li Lingfeng, Han Xiufeng, Shen Fei, et al. Internal explosion en-
ergy release characteristics of HMX-based thermo-baric explosive
in typical confined environment [ J]. Initiators & Pyrotechnics,
2022(2) ; 48-53.

T BN, B, S R EA R SUA T p-V-
TRAMABBIIELT]. BRI, 2024, 53(6) : 24-27.

Li Hongbin, Jin Penggang, Yang Jian, et al. Experimental study
on p-V-T relationship of explosive gas products inside the small
explosion chamber [ J]. Explosive Materials, 2024, 53 (6):
24-27.

IR, A0, ST 1 kg TNT Bt S8 UR B
SHAEL)]. MR, 2021, 39(2) ; 4-8.

Li Xingzhu, Li Yuan, Guo Ziru. Calculation and verification of
blast-resistant design for 1 kg TNT equivalent explosion vessel[ J].
Coal Mine Blasting, 2021, 39(2) . 4-8.

ZENLBR, FFAN, VESR. SkeTNT 24 BRIE MR M 2R AR S5 1
B[], B0, 2017(1) : 48

Li Xingzhu, Guo Ziru, Wang Quan. The design of 5 kg TNT
equivalent spherical explosion vessel antiknock structure[ J]. Coal
Mine Blasting, 2017(1) ; 4-8.

XK, BUSCHE, SRR 2, 45, AL IR X2 % (4 N BE SR X 437
[J]. xS ubdi, 2022, 42(2) : 17-28.

Liu Xin, Gu Wenbin, Cai Xinghui, et al. Blast loads on the inner
wall of cylindrical explosion containment vessel[ J]. Explosion and

Shock Waves, 2022, 42(2) . 17-28.

ML . www. stae. com. cn



