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(1. PEZE AL ARG T, BEVE P4 710065;
2. PUgedb i M2 T A IR, Bevh P4 710302)

WME:- AR E2,4- 8 FE K F B (2, 4-dinitroanisole, DNAN ) HEIEF I K H *
T ok rete, BT 7 @A R B A0 &KX E L4 KEAM (split Hopkinson pressure bar,
SHPB) 25l F R EBA/FAEHERB M EERE, FFEEEF A KRR, £468H0
FEAT Wt ENE RN E MR 5 RN R, RET LB & T DNAN £ 4%
FREHWO N A -R R & S KRERRGRE, BRTEAERRL G TS FAN A
R BEIHE . FREXA:DNANERFERGWF S A FANE AL T FMAE, MR TH#
AERMES., KUHBRTEEAR, EEHELERASTEEER, ZHESFRS TERMEN K H#¥5; 1
AN EEZNHBRGER, EEmETARBEELEEL, FERGIHA A ZREBR AT
Bk, EF BB TR HARET R, IR EHAAH, MEMRBEE N A, TEHRHEN
HlEE R R TR, EEHEAKKE P DNANER AL EE R ERA, E%
A JE B A 3T B R oK R R R A R A 4 A 500 mm . 556 MPa A7 600 mm ., 622 MPa, £
BB KA F AR = LR A % R 4 T A M AT A AR 8 ST R o R 48 A

K HEIR): DNAN FE 85 X 25 1 5247 005 o s Au 2 8 KR M5 384 AL 4

R & 4y 25 0347.3; TI55; 0521.9 NERFRERS: A

R LA IR AT H g L RAVIAE Mo R T EE TR . AR, Rk T
i, R4, BY Y0 BRI AR AT e ak fr 451 U, N RE R BOUR 25 % AR 40 s, RE i L AR RE L IR L S5 5T
REPESE, FL BT RRUE— B R 2 AR I, BAN UGB DT TR, WIS KR 2B 2 ) B AS T2 AT O B
PN 0 e = AW 31 A 8 | AT ooy A G U NS R S A

H T, R a E 2R R ke s D e e 24, B Bhpa /b | peit m iRl (R T 22BN B 2%, A
BCRAR . R Gk 5 5 2 AT BRI L OB R R . T T B L AR PR AR S A AT, [ T 2 RS
FRAR | e 24 o B G A ) R R BN 2 R B R T B ORI, 945 55 K 24 1) 1 S
B 0 0, A RN H TR R AR R, KRR & - 3 AR 7 0R . DL 2, 4- A SR Wk (2, 4-
dinitroanisole, DNAN) by AR (187 U5 35 1 25 AL TAL 8 TNT JRIG 95 1 25 BAT IR EEAR L J Pk 121
B T A A2 i A7 B AR SRR i, A2 30 [ Y A A v B2 G T, B, X5 T DNAN B 35 45 25 ot &
BT AERC U B TN TR B AU R AR A AR 5 . ST DNAN SEE
PR Ty ne, sk BT R AR AN R F 4 B 20U 3 4 £ R AT (split Hopkinson pressure bar,
SHPB) J J& T 2l 2% 5t Je 45 10 56, R T A [6) 0 A8 S5 R (9 R 7 - 0 A8 i 28, IfAra T AR R S50
Zhu %5 Xf DNAN SL5 S KE25 1 e 7SR T 09 EL P R 08, & BRH 25 T5 % 19 7 51, DNAN S0 85 4k

* ks B EA: 2024-11-08; 1&[E HHEA:2024-12-16
EEWB: FHpjE AT L
TEZ/NT: B KR (2001—), B, WA, EZ NI 93 122 m R S 2 R oT .
E-mail: 1303214649@qq.com

BEESE: HMATI(1983—), B, AF5R 51, F 2N F 24 33 I 5 m i % 4 VEBFSE. E-mail: 155301498@qq.com
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247 %) 7V e B R P AR YRS, YA FE 3 K . Qian S5 25 A B AR DL 5K 0, A P 2 N DY R A T
4 ig (acrolein-pentaerythritol resin, APER) #5 il 57| GE {#f DNAN 5 224 4> (hexogen, RDX) 5t 1 [1] ;= A= 2 5%
FERI R 4568, T4 % DNAN FEIEFHE 25 19 1 2= e o 8 ORI O T, S5 98 4 1) S i 90 29 Xk
DNAN FE A5 85 KB 24 15 RN R 52 i, JF B8 T A [R) B JRE 29 BT 1) B o5 G 38, J& BAE — a2 Y L
H 5 2 SRR, KE 2GR IR AR b, B BRI Z, (B 2 PR R A SR B EVE R BRI . AR R
B, Bl KE 2540003 0, A S s KR IR I TA] L 2218 S PR R s 7 AR 2 IS ] 34 AN W 4 e, 6 I K 2 40
A 04t 302 I a5k R S B R . H A, A SR TR 22 X 7 25 P R RS R 43 ) R S I O, i = X
AN FEIHUAINE T DNAN JA5 55 KE 25 01 2247 B A J g -HE I i Gt R 1) R VT 9E

AW FERG LIS DNAN S5 85 KE 25 M58 X 42, 52T 07 ae A RHA SR LA SHPB R 4t JF & B i R 45
T8 R B B 3, R AN (] 7 A8 28R K 2 7 Bl R 4 . B sl L 2 D32 0 A N I Bh A 12T R
T 400 kg K ¥ HRRE TR AN ] it i B RN o A X A v A o KR, RO R 2 45 4 T 1Y
CEE; SO % 5 kR, i F 4348 B 7 2 7808% (scanning electron microscope, SEM ) Fll T 138 #L W
JZ43 4 (computed tomography, CT) WL N4 fi B i 453 005 18 100, AR 3 460 45 SR AL 1 e ik 2 — 28 43
B H KRR, DU DNAN BRI 85 10 25 i fil 22 e v Rt — 20 i R 2%

1 REMRRGE
L1 R

IR KE i DNAN I 56 KF 25 2y 94 2 AQ AR 2 0 58 B 0k, 32 28 0l 0 I HE T i 0 B0k : HMIX,
35%; DNAN, 30%:; #1153, 30%; JIREBNFI, 5%, FEA & 1.77 glem’, KB INEL T. 2. IR A Y
i 1A P-4 , JC AL MR AT DL e s

TR AL A 7“2 R K 2 300 g 2 i ) 478 v A/ 0 2 A el e 2 XU A 4 30 R A
A KA g A T o i R A v o A ) 9 R ot o o IR AN P 1 BT R T Bl A B T 4

W) 254 RSF A8 210 mmx6 mm, F T 8% 80 BRI 8 19 254 R F 8 @16 mmx8 mm, FH -1 i &5 R 46456
ANV o iR 6 1Y 25 4 RS 220 mm>20 mm,

(a) @10 mX6 mm (b) @16 mmx8 mm (c) 920 mmx20 mm
K1 T R AR R
Fig. 1 Sample sizes for different tests

HAG, AR 2 R R 223 24, L, Bk DNAN JE05 85 KE 24 1, A58 38 5] 45 X6 21 43322300 A
T B 245 T A, DA Lo A P B B 25 0247 o B KRR o i PRl s 28 2 0 24 1) 2 R o
K 3 00300 0 : HMX, 65%:; 5R K3, 30%; SR BN 45 ), 5%, 1RE R IR H TRt iU T 204 24, A 25 %%
J& 4 1.85 glem®,
1.2 h¥EAR
1201 SBHEHERARE

YRS B 4 50 R ] SHIMADZU AG-1C AU U7 BRI S0 HLUEA T 2%, SR O B 4 il B =X,
Sk O 0.20 mm/s, 551 B AZ A 0.01 s I 9 7 -1 AL 2K
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SN A B TR 45 1050 #E SHPB 28 147 o 25 5 B0 E 25 3R 1 i BT/, (8 FH 19 TR AT A 5 oy
LY 12 45, &5 AT B A 150 mm, A ST BE R 1800 mm, i& S5 FTK & & 1200 mm, F A28 16 mm.
T 2 A5 0k Fe A e B, A o T SRR 5 38 AT =2 [, I 2T 5 AR A 1 i T A AT 9
TH B R 2 ik 2 T 1 BE 48 0, W PR 38 50 A8 0 o 8 A S A 5 48 o A 100 4 kit T R 25 JIRORS s e T
AL 8%, DS IR AL 9 S A S5 . il SDY2107A B 5h 245 1% 28 {4 F1 MHO3-2054 175 5 #5810 5% JE AT
- F BEL AR I A B A A RS RS S AR, BT RN T B e, TR B R AT 4 N

1.2.2 %}ﬁ Ej]J:TEﬁt E‘?[ Incident bar Sleeve Transmission bar
0 BB R, K2 T "/

JRFEMN, i TR B A YRR, JE 242 2558 7 [ R

b T =R R 4R 9 B2 A N IR o 9k, 1 SHPB R

FRGER LA T 3909k Sl B 2R B gE AT =k e 4 fn s >

#, B BN 2 R, R, BRERR - 16 mm, e

P42 R 26 mm, BEJEL 6 Oh 5 mm, {55 25 mm, * 1

e sh Bl RS B Rl LY 12 B4 / / o

13 I I{_:—I\ Kﬁﬁ Eﬁ, Sample  Strain gauge

B2 Besh A8 En i A

Fig.2 Schematic diagram of passive confinement test device

PR GRS T 400 kg AT R bt i
R E AT, W R SR R A VR A, T
BT I b (RS RUURE L, SN K 242 2 IR 7k o Ay Il Ae o R o 28 R RO K 2 R, R
LA LI 3 AT JKBILR, BT T — o] [l e o A5 ot O RSSTHBLRE B, (51 3 Ao B, e i 4
JIT7R o A FHZASEFRURE 530 T SR o5 I 5 Mt i 28 K 8 — R B Aoy, RS AR it (14 S8 2 Pk R o R A 28 4

Sensor | _— Sensor
| / Upper piston | / Upper piston
- L~ Outer sleeve - _— Outer sleeve
%/ Upper gasket |~ Punch
| | Sample | | Sample
& | Lower gasket s |~ Gasket
= | Lower piston = | Lower piston
| > Half inner I Half inner
| sleeve | sleeve
(a) Compress loading (b) Compress-shear loading

K3 AR 2
Fig.3 Schematic diagram of the sample bomb
U AR, M2 R R AR BEPDURE 5 A S T N, 50T 1R 2 i NS T AN ES R L, 7 (8 ImT i 7%
el TS RRE o BT PPl P PR SRR U AR IR . R SE L B b Sk L B BT A
I AR A Y R v R A e ok R A e A 9 SE R D) A R el S S BRI 4 in 28R B
B AT BT RN B A P B A 28 S B B AE BT S| A AR RIS R
Ui ) A2 S5 10 S R T 32 1) ol 8 E
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Fig.4 Sample bomb of the drop-weight loading test
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21 FREMBEHETHNZITAH
211 BHIESEME

&5 Ay B0 A e 4 9 SR 42 3 A i AU Ji s iy
2k, Horp: Chl 5 ABFFF b R AE B i s 10 R 4R 15
Y5, Ch2 N # GHAF L AR Frad 8 9 s 15 7 -
TR AE AR R AR N 9 1 77 -1 748 i 42 an 14l 6 T,
1S TR A N AR R A U R 46 N2k T DNAN
SRR ML A FR AR HE 25 0 % 5 5, Ho
E J okt o, AN 7. DNAN JEJ6 55 1k
20 T HIL TR 24 0 24 2 3 B B S 1) G PR A R R
ik, ELA N AR SR S M, LN T - I AR il 26 ] K1) 43
R 3 AN B W1 R B B, N T B A AR A 1
KR Z MG A, BUETARE AT 3T A0 4 s e 5 Bl 25 7
FIKE0 BT, AW A= e B, 545 AS B AL,
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(a) DNAN-based melt-cast explosive
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Fig. 5 Typical original curves of the uniaxial compression test
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(b) Typical pressed explosive
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Fig. 6 Stress-strain curves of samples under uniaxial compression

054101-4



539 %

B RS DNANSEIEEEIELY SIS 24T 0 Bt KR

%5

il A L T RGBT 0D, i A AR LR e AR [ B AEN 1R BIEAES , BB A A B, 1N 7 Bl A IO A Y 4

KB HAL N o

E|

TENEXERWERMBTHNESE

Table1 Mechanical parameters under different strain rates of uniaxial compression loading

Explosives Strain rate/s ' E/GPa o, /MPa Strain at o,/%

0.01 0.37 5.64 1.50

DNAN-based melt-cast explosive 1300 212 1812 132
1700 2.62 22.71 1.19

2000 3.77 28.26 1.12

0.01 0.38 9.72 2.88

1000 2.94 47.89 4.95

Typical pressed explosive 1400 441 48.71 2.88
1800 8.02 47.76 2.71

2300 11.36 49.95 1.18

WEFR AN Z T, 2 Pk 25 0 SR S o L W (BN T B0/ . DNAN JE I 05 1 25 1 5 o 8 o
0.37 GPa, IE{E N 14 5.64 MPa, WEAE AL VA A 1.50%; i 80 258 1 24 (1) 3 e ol 0.38 GPa, (BN )
9972 MPa, WE{E AL N A5 2.88%. AN T, 2 Pk 2 1y ) 24 B i 3% 1 F+, DNAN JLUE 85 4E 25 1
SR AR A | DA N g R I AR R BE M R . AR SRl 1300 s IS, R AR R R UG (B g 4 )k
2.12 GPa i1 18.12 MPa; L 8 3 | 7+ %] 2 000 s™' B, 54 452 5 0GB N 77 43 51 1 F+ % 3.77 GPa Fil
28.26 MPa. i #7256 K 24 i W (B 1 1 JEAR PR ERFE 48 MPa 27, S PR M 1000 s B A 2.94 GPa I
FH5] 2300 s™ B9 11.36 GPao 2 Bl K 24 Ay 06 i A iy A5 12 i 107 A8 28 (19 385 T 41K . DNAN 0 55 KF 25 78
MR R 1300 87" B, W Ab NV A8 24 Sy 1.32%; 1 A2 %8 1 FH 3] 2000 s B, WEE AR AR FEAR R 1.12%. it
TR KE AR N AR 22500 1000 s~ B, DA Ab R A8 245y 4.95%, AR 2R 1 T+ 2300 s B, W {E Ak i A% [ AIG
2 1.18%. A LAFE H, AHE T MR FR 26 1 28, DNAN JE 04 86 1 28 0 5 B8 S0, e Ao o 5 m o ik, s J& il
T2 e R oy A PR 2 S [R5 R B0
2.1.2 #HEhEEmME

&1 7 S 2 BhE 245 7E =l e 4 28T il ) 2 07 - AR 4 o P RT 7 TR, 2 ik 24 Al ) N g -
7S R AR AL, . WS B I 28R, IRRE AN 28 B I Pk b R e IO T S 2 I A 2 B ik A e MR
FRAE o 7202 30 0 et B B, 7 7 A 1 18 R AR 1 38 K5 B, W - 0 A R R B — B i U

100 100
459! 472 5!
80 —660 5! 80 —744 5!
—10105s™" —1 1155
£ 60 £ 60
2 2
&g 40 Z 40
20 20 -
0 1 1 1 0 1 1 1
1 2 3 4 1 2 3 5
Strain/% Strain/%
(a) DNAN-based melt-cast explosive (b) Typical pressed explosive
(&7 WSl R T At e 1o - A8 2k

Fig. 7 Axial stress-strain curves under passively confined compression
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B, M mbR sem/ NG K. ORI, BEE AT, iRk B Jm MROR A i RS, 5URE i A B S ok
A5, L) SUBEA 7 P HE R DL 2 1 1 G S 2 DRI S48, 1o g - A8 2 ik A B, 1alkE R AR AN AT AR 0

T2 T WS I T DNAN A8 55 15 25 LAY FR B KE 25 e AR N AR R R A C 122 .
Pl 7 e 2 WIHT, 2 ki 24 ) WA (I N7 T RO L ALk AR %) i 7 AR SR A B R K . b, DNAN SL 45 #%
K 24 119 W (I Ak 7 A 3 I T LR R 2, FE ARG L b L i AR SRR 0 i) Sk AR R R K 24 1Y) 79%
77% F1 74%, iX W] g J2& T DNAN FEA5 85 46 25 i e ME AR R S8 W] e 5 AR 9 . (EA T A2, BAR Bl
A5 M T DNAN JEAA B4 K 2400RH 35 T B0 e 10 24 119 i B T AR, {HL7E 22 5 PR 8 PR AT T 3 76 A 3 1 AR
T BEIA B AYUEAE RN 1 HEIT, 4350 53, 80, 92 MPa A A7 . X I BEJE R M KEZY Ay AR et Sy h £ %
K 25 P9 R I 24 B0 B4 i A R J R T T DNAN 645 55 K 24300 P 38 1 24 80 14 T BRI A T8 25 ) W S 1A
14 il s 24 SRR A

®2 HHEERSTRINEXTHAFESE

Table2 Mechanical parameters under different strain rates of passive confinement loading

Explosives Strain rate/s ' o, /MPa Strain at o, /%
459 54.46 1.76
DNAN:-based melt-cast explosive 660 82.88 2.40
1010 92.38 2.93
472 51.05 2.24
Typical pressed explosive 744 78.46 3.10
1115 92.28 3.98

22 =UKWE R 53 AR
DNAN J 15 5 1 24 Fi1 LR e 258 1 25 76 A [R] 9% g B by B2 30T 09 bl a5 KU 25 21 L3¢ 3, e,
H 7% o

x=3 EEATMHIKELER
Table 3 Test results of the drop-weight impact loading

Explosives Impact mode H/mm o,/MPa Result
500 556 No-ignition
Compress 600 537" Ignition
DNAN-based melt-cast explosive 800 509" Ignition
400 487 No-ignition
Compress-shear 600 622 No-ignition
800 546 Ignition
600 668 No-ignition
800 715 No-ignition
Compress 1000 771 No-ignition
Typical pressed explosive 1200 460 Ignition
1500 a1’ Ignition
800 726 No-ignition
Compress-shear X
1000 668 Ignition

Note: The superscript “*” indicates the stress at which the explosive begins to ignition at this height.
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mH 2% 3 AT %1, DNAN SE0% 55 KE 24 76 F 48 28 19 fe R R W 7% 5 o8 500 mm, WA )V 7124 556 MPa;
FE BT INZ8 R fe KR IV 7% 185 oA 600 mm, WEAEL R 7 622 MPa., LY e 4 25 76 FR 4 2k F A e KR I
N 7% 1524 1000 mm, WE{E Y J7 4 771 MPa; B N4 fie KA S ¥ 55 4 800 mm, W {H 1 J1 2k 726 MPa.
R T, BT R K 2 A X DNAN BE 4% 84 1 245 50 it ak, [ DNAN JEA5 55 KE 25 76 R 46 3k T 5 %)
SR, MUY e K 2 E BT N2 R 58 5 ke, BRI A Y S S LA TR

S5V v o N B AT L R AR R BRI O, A B LS KRR, 8 3 Tk CT TR AS I L A X
5 o AT L JE R RN, DNAN JE 55 KF 24 25 K8 0 PR 5 A 7RI, &5 SR ] 8 s o A in kit
R T 94 R s 4 Ti0 268 i R B ARG TS B0 IR AR SR 172 w8 B AR AR T .l T bk AR RE T, DR, TR BT
A8 B SRR Fr A 00 A5 T 2 B v S T 9 T A A T e e Sk B e 5 A A R R

y Shear flow
More holes of Less micro-holes P erdhidles
different sizes ‘
3 mm 3 mm 3 mm
(a) Unloaded state (b) After compress loading (c) After compress-shear loading  (d) After compress-shear loading
(near punch) (punch base)

8 DNAN JERFHEAEZGR) CT &3
Fig. 8 CT images of DNAN-based melt-cast explosives

P 8 it 7 B9 DNAN JEJ65 85 4 25 CT B8 b 8 38 8 B O FLIR 5 0, R 6 A KLU BH 32 0 HMX R,
FoA R (i M DNAN KE 24 | 85085 F0 2 BE B 500 TR & T8 Al i 48 86 244 o ey 151 8 (a) AT I, R 28k
DNAN 465 85 K5 245 P &R 2341 4 8822 R/ — B LI, e R AL ELAR ATIA 0.4 mm; HMX K 25 55062 24 2] 73
ﬁfﬁ%%ﬁﬁﬁiﬂlﬁ RO A e P 8(b) mT DL, v s 2 N A8, K 2 P AL R B M S ek 2
W AR A AE D RERALTR o RSN, 55 He i e b T = e 455 AR AN ), oSk B G0 At
ﬁi?i%ﬂ’]ﬁ‘ﬁ SHETUIREA RS . d B 8(c) AL, fE IR AR S VIR AR, vh 3k s
S AR E’Jkﬁ%%ﬂzli@%%%ﬁﬁk'ﬁiﬁ%ﬁﬁm HC i) DO G 2l A €0 B T RE A 24 DR FLRTHE A, 5 CT EIR
H S B R 1) S TR B BRE S A AR . TAE R 8(d) H, v Sk IR B9 05 AR AE 5 ] 8(b) BT R AR —
B, AT UL, 5 0 28 A s SR 4 P DA, A BT 32 0 IR S 4 I AR — B

23 AEMEBSFH TR S H

it — 2 E 5T DNAN B b 8 K5 285 76 A8 RN A58 AF T A B AL R, 23 A He s RSP, Tl 17 2.1 745
2.2 5 fn g R, A SEM OULEE A H A8 s ARt A [ AT i TR ) SOOI 3R AT 20 A

231 WM

[ 9 b A TNk ik DNAN Lk #5 24 17 1 19 £
WA . 76 SEM KGR b, BORBUR i HMX K 24
FIORL, B0/ Bk R 58 by, HEAY IS 220 DNAN X
2y e DI RE Bl

B 9 HT L, A N4k DNAN ks 85 1 24 Wi 1
BOR R, 2 R A AR RN A — B B AL .
HMX K 28 URLAS R 70 A 4 8 2R b B 5 0% -
PRI B o S50 T 8 BORBORINA o s o sesgsstezsmny sev 91
KELG PR CT 4528, DAy FLIR J& DNAN 4% 54 Fig. 9 SEM image of unloaded state DNAN-based
AN EELRRBIE melt-cast explosive section
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232 EZEMEBFR MM D0

Pl 10 D A R 7 A2 38 e 25 0 27 DNAN 065 85 X 25 Wi il (9 So0IE B . 151 10(a) AT IL, B 2% T~
e 25 N AR (Y HIMX b (A S0RE 26 187 7 A 4480, 78 N T3/ T 248005 10 1 4 v 05 o) R A 1 9 Jig, 97 g i
T v ST A H BT RS, e 2l HMIX KR 285 0K & A W] LR o 5 B[] I, HMEXC JB0RE 5 448 7 480 1K 5 T 7
Sy kG, BT (IR . ] 10(b)~ [l 10(c) H, BB A8 3 ) 3 e, B KA R 3 fok ol HMIX B0RE Al
RS0 2 3, HMIX JORE 3% T 55 06 R o8 e B0 o, JE P B i M B o 20 B A o8, T 46 n 2 19
DNAN JJ6 55 1 24 19 T2 B 051 A 25 i DRI 28 R0 5 T R

- Interfaciat
ebonding

200 pm

() 459 5! () 680 s™! () 10105
B 10 AR R RS N3 DNAN S0 954 2500 SEM K%

Fig. 10 SEM images of the DNAN-based melt-cast explosive section after compression loading at different strain rates

233 EHBEMBEHRMEERE SR

11 AV R LAAS [R] 95 v FE B R A5 in 28 5 CRE D 1 00 oW 35 o Fl 1B 11(a) AT I, 400 mm V& = T,
HMX U & A4 T i i, REURWTY TR i A BT 58 T34 HMX iR . wh 3 X 25 1Y R 45 S 8T IR &
VB FH 1 245 PN R A H oo o D] A BT DD I sl 3 o 254 AR ] o Ak ) B D10 3 3 3o AS I ol DT 24
F 1R 2 HMIX 0K ) B AR X 9 Bl v st R RT AR S AR B, R BN . iR 11(b) o
600 mm 7% /&5 N4 T, DNAN JE06 55 KE 25 I3 3 HMX R0 i 2 15 5 5 4 s, KB T 20 4L,
SIHTIA R, FEBTREA AR R, Bl 0 28050 B A 388 K, 2 B4R A0 L0 Pk 10 ot 7 228 1) 2 ot T R 785
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Fig. 11 SEM images of the DNAN-based melt-cast explosive section after compress-shear coupled loading
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Dynamic Mechanical Behavior and Ignition Characteristics of
DNAN-Based Melt-Cast Explosives

ZHAO Dong', QU Kepeng', HU Xueyao', HE Na*, WANG Yixin', XIAO Wei'

(1. Xi’an Modern Chemistry Research Institute, Xi’an 710065, Shaanxi, China;
2. Xi’an North Hui An Chemical Industries Co. Ltd., Xi’an 710302, Shaanxi, China)

Abstract: In order to study the dynamic mechanical behavior and ignition characteristics of a DNAN-based
melt-cast explosive, quasi-static and dynamic compression tests, as well as passive confining pressure tests
were carried out using a universal material testing machine and a split Hopkinson pressure bar (SHPB).
Impact ignition test was carried out using a drop hammer. Scanning electron microscope (SEM) and
industrial computed tomography (CT) were used to examine the morphology changes in the samples before
and after loading. The stress-strain curves, ignition thresholds and damage characteristics of DNAN-based
melt-cast explosive under different loading conditions were obtained. The dynamic mechanical behavior,
ignition characteristics and damage mechanism of the explosive under different loading conditions were
obtained. The results show that the dynamic mechanical behavior of the DNAN-based melt-cast explosive
exhibits a strain-rate dependence, demonstrating more pronounced brittleness compared to typical press-
loaded explosives, lower strength under uniaxial compression, and peak stresses comparable to those
observed in multi-axial compression. The holes are the main initial damage form of the explosive. The holes
are filled and compacted under compressive loading. The main damage mechanisms are transgranular
fracture and interfacial debonding. Under coupled compress-shear loading, shear flow occurs in the charge
and the particles are rearranged. With the increase of loading strength, the main damage mechanism changes
from intergranular fracture to transgranular fracture. In the drop-weight impact ignition test, DNAN-based
melt-cast explosives are more sensitive to compression loading. The maximum unreacted drop heights and
peak stresses under compress and compress-shear loading are 500 mm, 556 MPa and 600 mm, 622 MPa,
respectively. The primary ignition mechanism is likely attributable to either the adiabatic compression of
bubbles or the thermal energy generated by the impact collapse of voids resulting from compressive damage.
Keywords: 2, 4-dinitroanisole-based melt-cast explosive; mechanical behavior; impact loading; ignition
characteristics; damage mechanism.
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