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Abstract: To investigate the effects of typical hydrogen storage materials on the detonation performance and thermal
stability of RDX-based thermobaric explosives, this study conducted air explosion experiments and thermal analysis on RDX
explosives with the addition of MgH>, TiHz, and ZrH.. The experimental results show that compared to pure RDX explosive, the
RDX/MgH- thermobaric explosive exhibits higher peak shock wave pressure and positive impulse, reaching 27.8 kPa and 8.79
Pa-s, the increases are 3.73% and 5.52% respectively. The termination temperature of RDX/MgH. sample is decreased by 7 °C ,
and its activation energy is decreased by 9.7 kJ-mol™. In contrast, the termination temperatures of RDX/TiH. and RDX/ZrH; are
increased by 1.8 °C and 4.6 °C, respectively, and their activation energies are increased by 0.8 kJ-mol'and 5.2 kJ-mol!
respectively. The study demonstrates that MgH- significantly enhances the detonation performance of RDX but reduces its
thermal stability, while TiHz and ZrH. improve thermal stability to some extent.

Key words: Hydrogen storage materials; Thermobaric explosive; Detonation performance; Thermostability; Activation energy
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Fig.3 Schematic picture of air explosion test system

Bl 3 BT 7R R 0 808 s s (B9 LeCroy
HDO4034, |15/ Teledyne LeCroy, 3¢ ) RAE,
HAERBEINE R 2.5 MS s 2 MR SE IR 5 1%
AR — B K R B, I S 20AERKHRE R
B 1.0, 1.2 mo BRI EE 3 kD,
FBOL-IE, ARSI A SR HEma
1.4 FASHL

AMHFE R FHIRE 5347 ( Mettler Toledo, Fiit: )
X RDX i EKELRE S AT, Segmid fe v, ik
JEXELRE S TR AR R, AR i B
15 1~2 mg JEFIN, THE X BGE B E iR F] 350 °C,
FHEHRBEE A S, 10, 15, 20K « min''. [AIAERA
R, AUMGREEEE ) 50 mL - min',

A FETHRER T A TSR, AT LR 2]
TRESEZRER TR (TG ) #hZk . WHALRELL SR HT
SRR SSiisaVike =8

2 ZFER5E

2.1 SRR SRR
2. 1.1 BAER At FIk A4 Fm
FELGRRNE FE Xt BRI ST B ) e BB W (7
TEAH RS )R vt 4 vt i SO A i AP E
SRR SR AN Y T B AR, ARSI R F s v
YEMRX RGEWTTE T USRS R ZRDRHY) RDX TR T
YELRSFEYE . SR Modified-Friedlander 77 #2012} &
FTIBHE A TR R, Gnsk (1) B
PO=0pp(1-Dexpe) (1)

+ +

A1) He Apma MPEPEIEEE T, kPa; ¢
], s; e IEARFREERTE], 55 o il
Xof AR I 14 R st e A 3 T A )
i), JFHMEL (2) fH3IEE .
I, :J.Ot ple)e (2)
IR S SRR RDX SR E257E ik %

YERT Ry R 2 i 4 Fis

301 74 278

1 1 1
0 500 1000 1500 2000

4 FRIAERESAR ROX BB EIEZARE SRt f2ihsk
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thermobaric explosive containing different hydrogen storage
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Fig.6 TG curves of thermobaric explosive samples with different
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