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Abstract: To address theAflanieyetting problem occurring during the detonation-driven dispersal of the fuel-air explosive (FAE)
mixture by the centralN\disptssioff charge in an FAE warhead, this study combines charge structural design with the
incorporation of flame¢” supptessants. The selected explosive was pressed passivated RDX, with varying mass fractions of
sodium chloride/{INa€})-ds a suppressant, to form the dispersion charge. A comprehensive experimental investigation was
carried out to evaluate the inhibition of high temperature and flame in the post-detonation fireball, as well as the corresponding
detonation performance. High-speed video imaging and calibrated infrared thermography were used to capture the temporal and
spatial evolution of the explosion fireball, enabling quantification of peak temperature and the duration of elevated temperature.
In parallel, an explosive detonation velocity measurement technique employing ionization probes positioned at multiple axial
locations along the cylindrical charge was adopted to systematically study the detonation velocity variation at different

positions within the charge body after adding different NaCl proportions, and the relevant variation patterns were derived. The
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experimental results demonstrate a clear monotonic trend: with increasing NaCl content, the detonation velocity, heat of
detonation, and fireball temperature all decrease monotonically. In particular, for a fixed total charge mass, when the NaCl
content was increased to 10% by weight, the detonation velocity decreased by 4.1%, the heat of detonation dropped by 8.4%,
the maximum fireball temperature was reduced by 30.7%, and the duration for which the fireball temperature exceeded 200°C
was shortened by 70.9% compared with the pure RDX baseline. The multi-point detonation velocity measurements further
revealed that the detonation wave remained steady along the charge axis, and the velocity reduction was uniform. indicating
that NaCl does not disrupt the detonation propagation stability. To validate the practical efficacy, full-scale verification tests
were conducted using a FAE mixture integrated with a central dispersion charge containing 5% NaCl. This indicates that
adding NaCl as a flame suppressant to the dispersion charge in FAE munitions can effectively prevent flashback during the
explosive dispersal of the fuel-air cloud.

Keywords: flame inhibitor, dispersed charge, flame jetting, cloud explosion warhead
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Table 1 Various mass ratios of NaCl and desensitized RDX mixture preparations
No. NaCl & & % /(g-cm3) st /mm

1 0%

2 5%

3 7%

4 10%

1.60 D30x50
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Fig.2 SEM Image of RDX with 5%NaCl(x1000)
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(a) Schematic of Detonation Velocity Measurement (b) Test Setup of Detonation Velocity Measurement
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Fig3 Detonation Velocity Measurement and Test Setup
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Table 2 Detonation Velocity Results for RDX Charges with Varying Mass Percentages of NaCl

No. BEMAR 254 JEIE/(m/s) P48 /(m/s)
1 RDX+0%NaCl 8169 8192 8198 8209 8192.0
2 RDX+5%NaCl 7935 7991 8003 8080 8002.3
3 RDX+7%NaCl 7827 7865 7888 7978 7889.5
4 RDX+10%NaCl 7831 7844 7850 7897 7855.5

Kl 4 25 7 AR & NaCl i1k RDX 2 il i 28, 4563 2 i vl UG H -
(D) XFHREEH, Btk RDX ZGAE7EAN R AL BRI 5 KT 8100m/s, P HAEE F] 8192.0m/s;
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Fig.4 Detonation Velocity Profiles for RDX Charges with Varying/Mass Percentages of NaCl
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Fig5 Diagram of Thermal Profiling Test Setup for Explosive Charges
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Table3 Heat Measurements for RDX Charges with Varying Mass Percentages of NaCl
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No. A 24 BIVE /(K /kg) /(g cm)
1 RDX+0%NaCl 4908.3
2 RDX+5%NaCl 4680.9 Lo
3 RDX+7%NaCl 4610.4
4 RDX+10%NaCl 4495.3

(2) ZHFEARER K BRI R Bk
T R, AT DU B AN 2k R R AR, 5 ERIR AN A NaCl & &= 1944k RDX 254+
HRZE AN 6 fim. MW 6 af LA : (1) xFEikger, 29k E 74 E K kER, 7 60ms
K ERTIES R EAN A R A20E: () 4tk RDX PN 5%NaCL DL _E i E i 5] K BRIH 5, BERS
(B8 K BRIZHTE 2 (3) %k RDX PIEHN 5% 7%NaCl i}, #HE 60ms i ARk A 11 55D
HEEAWL, (4 ) 45tk RDX NN 10%NaCl i, 24 40ms K EREFIR k. 645 1%
B, TS0 NaCl il 026 245 955 KOG A RAFRCE, NaCl 2 &l £ M RO A I .

Ims 10ms 40ms 60ms

(a)RDX+0%NaCl

1ms 10ms 40ms 60ms

(b)RDX+5%NaCl

1ms 10ms 40ms 60ms

(c)RDX+7%NaCl
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(d))RDX+10%NaCl
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Fig6 Comparative Imaging Analysis of RDX Charges with Varying Mass Percentages of NaCl
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Eig7 Peak Temperature of RDX Charges with Varying Mass Percentages of NaCl
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Table4 Detonation Fireball Test Results for RDX Charges with Varying Mass Percentages of (NaCl)

No. el 2 4 KERFR M e =i/ C FEE KR 200°C L A5 SE0 ] (ms)
1 RDX+0%NaCl 1483.0 819
2 RDX+5%NaCl 1338.1 531
3 RDX+7%NaCl 1330.0 485
4 RDX+10%NaCl 1027.6 238

3.4 TGUFIEG
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Fig8 Schematic of Fuel Dispersion Stracture
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Fig9 High-Speed Imaging Frames from Verification Tests
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