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Fig.1 Diagram of thesingle-line crackexplosive column
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Fig.2 Schematic diagram of the device
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Fig.3Influence/of propellant charge mass on pressure curve ofcrack-free explosive
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Fig.4 Evolution images of flame leakage from the lead wire hole(10.7ms~13ms)

MRE SR T E 37 HBEAT 08, 7E 2g RN LGRAR T, KELRIRIFARXS e BRI BAR S by, TR
B0 A BARGOEAFE, X EEGCH ZIA 3 AR o 2RI NS KR SR O RURRIREAGE R B, (HR I
W H AR AFAE, RUIELE T OL T IE G RIE B fURBIE, DU AR TG M G AR 3R AT 5 2R T,
R ISR A 2524, T IS BAS K F0 U6 S5 A4 A LI RFAE X 54540 [X I gt 7R ) Jay 708 s 27
Ao W B R SR RN SE 8, TL TR, R RN R R SR ek T AR R AR SN o AT TS
VR IS 77 i 2 £ R o 0 24 R A AL B B T 5 28

‘i.

gdbyriys

KIS o GUNE 25 25 FE RO IIUR

Fig.5Close-up view of the debris from the crack-free explosive columns
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L 2 B AR AR BZEAT 00, i 5 s RBEARRI BRI E TR, P 208 Re bR 25 2 B L A
B2 ALEH, 3G R — DU I D 25 LR T PRAAR (K B S TR IR 7 A 25 AR P T 1 kA T 0, Bk
St 2 Ik e 1) [ AR P B 5 E SR T ROk B TR . X B 7 HEAT 4 #Te, NSRRI R ST TOU A B LR B Ak
R TIR I, I BRI A 24 MR be A 1) & R T HE N RGO R, B R GRTREE NS 0 s R EL T 1 IX — 3. 3R
SUHF AL B R TR RN, X8 BT B AR e 2B W BE S 5 i 244 IS ST B 3 4 o X 3

(a)complete sample (b)single-line crack sample(0mm)
B T K 245 R B LIS 5 A
Fig% Images of the unreacted explosives debris
S S BRAS 0 s 7 it 2/ IR S 2R R K I A 2% A N, MU LS-DYNA B ) CESE 5

IEISIZE & IBM LI A 5 AU B, RO S 2GIR I A A o IR B T =4 LR,
PAFER A Y AR RIS RG] 0.8mmisdmm), i LR S A 25829 R AT 0.6mm FO N TR R, XE25R AT 0.8mm
WIZNTHAR RIS o Uitk TR SAOIRE TR, SROBNYR A IWL AR iR, Bappaist 2) Fios,
Horp | 14880 8 4.066X10°\MPa. r,4-1.339x10° MPa, Griineisen 5% 5 € 2 L # et 1508 2.0 MPa-K™,
SHrs N 724 reN 3,607

_ _ T
p=re” +re r6V+r3; 2

SRS TN “—7 FROUAHERIERP) B = A -5, DIRER “—” FROHE
RSy B ], HARWIE 8 firzw, fE 10.3ms 2K 2088 /7l B F, 24T rh oo B 32 30 v 2 fr
FIVEF ;s 1F 10.5ms B Z K 250850815 F1iE E 52MPa, I 285 24 B K5 308 7778 53.1MPa. 10.7ms~10.8ms I
B2 RN 1 A B Ol T A28, 10.8ms B ZIIA £ 236.5MPa, 25348 17047 2= BB /R I A M. T 5
HXIE, R TP e A RIS, X S SEIRY . BT U A S S s e A S A G S RN R
TR G, ST R ) TOLA0 55 RS i B B A R 23 A WA, SR SE LM S R R «“—” FRGUZFR
WO EERG X I KA EWE 11 fis: 10.3ms B 20 5 2508 e, 3R 5 15 2 2 2SR AR
10.5ms I ZI 5 5 5 /14 16MPa, BRI 9 s A B & AE B A1 I T BLS: ;s 10.7ms~10.8ms [ /10 Az b+
FaE, R BLATIH, & 75MPa. 1] DUE BITEIX P L0~ 77558808 71 43 A i AR L, iR



i R AR
CHINESE JOURNAL OF HIGH PRESSURE PHYSICS

2. 365e102 Pressure

2. 129e+02 7.521e+01
1. 892e+02 |
1. 656102 _
1. 419e+02 _
1. 1820402 |
9. 460e+01

7. 0950101 _| 3.7600+01 __
1.730e401 3.008¢401 _|
2. 3650401 2. 2560101 _|
-0. 000e+00 1. 504e+01

7.521e+00 ]
0.000e+00 _|

6. 769e+01
6.017c+01 |
5. 265e101

4.513e+01 __

- -

(a) Von Mises (b)pressure
Bl 8 TlpE “—” FRLZGHE 10.8ms W 2R J1 = & (MPa)
Fig.8Stress contour of single-line crack explosive columnwith no gap at 10.8ms(MBa)
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Fig.9Internal pressure curve of cracked explosive with gap
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Reaction Evolution Characteristics of Ignited DNAN-Based

Explosive Charges with Pre-cracks

YAO XIN, WANG Hui, SHEN Fei, QU Kepeng
(Xi’an Modern Chemistry Research Institute, Xi’an 71065, Shaanxi, China)

Abstract: To investigate the influence of cracks and gaps on the reaction evolutionchatacteristics, of aluminum-containing DNAN-based
explosives afterthe formation of mechanical induced hotspots,explosive charge samples withvdifferent initial cracks were fabricated.An explosive
impact ignition device based on gun propellant combustion loading was designed. The evolutionprocess following the ignitionof explosives was
simulated. Pressure changes and post-test morphological features of the explosivés-wer€ recorded. Numerical simulations were conducted to
analyze the stress field and reaction distribution of explosive charges with different, initial"Cracks under the same loading conditions. The results
indicate that the crack-free and single-line crackexplosive charge with no/gapdebrisremained intact, and pressure dropped rapidly after the peak
with no reaction occurred, and the hot spot region was located at the bottem,/While for the single-line crackexplosive charge with Imm gap, the
explosive charge fractured and exhibited local low-orderreactionsg\with,a slow pressure decay process. Among these, the hot spot region of the
single-line crack explosive shifted to the side surface, while the etoss-lin€ crack explosive formed dual hot spot regions on both the side surface
and bottom, further enhancing the reaction intensity. This demonstrates ‘that pre-cracks significantly influence the explosive reaction process by
altering stress distribution and expanding hot spot regions.

Key words: DNAN-based aluminum-containing explosive; pre=cracks; gun propellant; reaction propagation; response characteristics



