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Study on Explosion Equivalent and its Influencing
Factors of DT-3 under External Flame Stimulation
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Abstract: To study the explosion equivalent of DT-3 and its influencing factors caused by fire stimulus during
storage , transportation and use , the propagate detonation ability of that was studied by the extremely insensitive to det-
onating substances( EIDS) gap test. High-speed cameras and a shock wave pressure acquisition system were utilized

to obtain information on the deflagration processes and shock wave hazards of DT-3 under external flame effect. Addi-
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tionally, an infrared thermal imager was employed to determine the highest temperature of the surface fireball. Further

calculations were conducted to determine the explosive TNT equivalent of 18 kg and 120 kg DT-3 samples. The ex-

perimental results indicate that direct exposure to a strong shockwave does not cause DT-3 propagation detonation.

However, different packing strengths can lead to deflagration events under external fire conditions, potentially resul-

ting in an overall detonation reaction. The average TNT equivalents for standard packaged 18 kg and 120 kg DT-3

samples were found to be 0. 629 and 0. 0293 respectively. Furthermore , there is no positive correlation between the

scale effect and shock wave impact. Under fire stimulus conditions, package design strength significantly influences

the explosive characteristics of DT-3. To enhance safety measures, it is recommended that package design strength be

reduced within acceptable limits for actual usage in order to effectively mitigate the risk of detonation hazard.
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Table 2 Horizontal distances of pressure sensors from the center projection point of sample

G IRAN/ A B 1 2 3

4 5 6 7 8

20 kg and 120 kg 5m 7 m 9 m

11 m 14 m 16 m 18 m 2l m

2 REERS5SMH

2.1 fREE

JRBEPR IS N3 3

EL RIS RR I IR BB 4. 33 MU/kg ",
BEARTF A (NH, —19.37 MI/kg!") 31875
H DT-3 B S ELS AR IME Dl 14,17 M)/kg, 50 &

ERR2E N 13. 1% o AR, Bfi-3 JRbe A (2
1o TR, J AT B3 RS 2 9% IS
oK, RS R AL BEA R i PR EAE , B T
L A A TGRS, AR K A8 A, el 1
REARZ P DRI B 5™ A B — 0 73 B4R BfifT i
o e B (B W 22 R



248

M

2024 46 H

Table 3 Combustion heat of DT-3

B A H-1#/ A H24/ S/ I/
" (MJ -kg™')  (MJ-kg™') (MI-kg™') (MJ-kg™')
DT-3 12.67 11.96 12.32 14.17
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Table 4 Temperature and time parameters of flame in external fire test
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Fig. 6 Maximum surface temperature of the fireball vs. time
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Fig. 7 Peak pressure attenuation trend of the ground shock wave
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