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Fig.1 Schematic diagram of DDT test system

1—bolt, 2—plug, 3—DDT tube, 4—sample, 5—screw end
cover, 8—ionization

6—trigger probe, 7—ignition device,

probe, 9—multi channel impedance match device, 10—data

collecting instrument
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Fig.2 The assembly photo of specimen
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a. m=3g, §=10 mm, b. m=10g, §=10 mm,

melting-cast melting-cast

c. m=3g, =15 mm, d. m=3g, §=5 mm,

melting-cast melting-cast

e.m=3 g, §=10 mm press
B 3 DDT eikik iy
Fig.3 Rupture photos of DDT tube
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Fig.4 The curves of change in wave front location with time
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Table 1 The duration time, front wave velocity and inducing detonation distance of DDT process

influence initial combustion convection combustion deflagrate or explosion detonation inducing detonation
factor tor/ps  Dpyy/m + s tor /s Diyy/m =57 tor/ps  Dpyy/m s Dryy/m + 57 distance/mm
m=3g.,6=10 mm, 195 996-1249 - - 42 3178-3769 7426-8333 375-450
melting-cast

m=10 g.6=10 mm, - - 54 2762 45 3024-3695 6637-8427 300-375
melting-cast

m=3 g.6=5 mm, 194 1004-1256 - - 54 3538-3827 5515-7979 375-600
melting-cast

m=3 g, 5=15 mm, 339 544-1187 - - 37 3695-4491 7813-8333 375-450
melting-cast

m=3g.6=10 mm, 781 239-1152 - - 57 3676-4360 6944-8242 525-600

press

Note: tpyis the duration time, Dy is the front wave velocity.

3.21 ANBHEFNMAREEI DDT K EiTE K&
M 4 7] LLE H fE DDT 45 BE & 24 5t fil %¢ 24 2%

JERATRI A 26 PF T, R K 25 5 34, M 24 10k 2 AR R e e

YO 45 1 5 B B0/, DNTF 608 4 4 26 247 3 g
110 g M JCZ5 1 40k 25 AR PR F A2 7 5 135 4 1)

N 375~450 mm Fl1 300 ~375 mm, 1] H & k25 m 3
R MEZ5 0900 4 WA o8 e BE 22 AR PR3 K X i #A be 5 1
AR ]k 248 F1 2 25 % 2R, DDT 45 BE JE 29 5,
Xt DNTF J{i & K 25 1 1 557 S B 2 A7 W] I 52 o
FEAHRAE 375 mm )5 I by by J K 1) R SR e A ER
DDT % BEJE S 5 mm i, 1RE e A8 Sy 48 5% 19 400 i i 32
FCBAR, S 5515 m - 7 2247, 3X %) F DNTF S48 & 4k

CHINESE JOURNAL OF ENERGETIC MATERIALS

2R 2N 7 S I8 TR 5 25 1 KT, BE Y O R A%
&3] 600 mm J5 , WA F] 7075 m - T DL LB T
o R IR MK F 24 DDT 45 (9 BEJE I E] 10 mm Al
15 mm iR A 408 252 2 A R3S B ipk B T A% 485 3 % )L T
WA 20,

MFET ATLLE N, s kgjah 3 g BT,
DNTF BB A 4E25 B 07 T W1 06 A b 43 MR s 3%
AR Y Sk 2GRN E] 10 g ok Zin, ke
B R T XA X Rt T A kKR
75 5 Wl KR (40 4 10 b 1 3G K, 3 DDT 45 N 7
TR R 8 5400 1R [ B L B R R g B R, AT P
PRt A8 SRy X R A58, TR ERE, DI ARE 1 T 5 2 ok B, Hh

¥
N

v At 2018 % #26% H3M (255-259)



258

I, WA, BE, il

T A PR R s ) DNTF' R 24,k k2 &
B, 495 'S DNTF M 24 P ik & Ak B 2 17, Bk
BPGRJE 25 0 D7 P R HMX R AR B 4R 3 i
IS, X I PR 245 20 43 (iR B, 2 — A PR A
25 3RE 10 0 i 155 AR 5% i 75255 24 MK e
Fa S5 1 78 A B[] DI 06/

M L TT LATE Y 7E K 2 R R R 0 4 1E R L B
% DDT & REJE LA B, L8 DNTF R IR A3 K 26 1
RERRZE T T W) BA R BE B R R 35 I 1o = A B B, T L
Fik 2575 S HE B 1O TT 06 0 8t S AR A ) L2 KR B Bt 11
FREEIN A 50 Z W, 24 DDT 45 19 REE Jy 5 mm i, i
BERSRN 375 mm 2 J5 T 0 MR 55 A (EL R 8 55 It P
i 7 B AN, — B E 600 mm 5, A ik B 5 RE R
10 mmA1 15 mm 2950 4% £ T A 3T B4 30 4 Tk 2, 3k ]
e th T DDT 45 BEJE 2 o B 55 I, 70 R HR B BE DDT 4%
MBS KE T, S5 DDT & N KRR [ 5%
15 DDT 45 P9 J& Jy A1 BE A 34 K 3 o e A%, AR 0 i
B2 758 S R A v R O A, B R IR Y B R it
T8I0 2 A T DA AR 5 3 e v AR o O
3.2.2 B DDT & 52 it 12 B9 20

M 4 TTLAFE L TE K2R 3 g K2 A
DDT 45 BEJEZG T K 10 mm [ #2560 55 140 F L 15 45
Jo T R ) T F R R 2 I T A ) B R s e i 5 3o
Tt AE S 4k TR T A 00 B 9K 68 I B IR MR 19 B )
FRSE I ] H 9 5 B R RE 1 K, 5 SR B 4 5 e A
(9375 S B4 K, E 525 ~600 mm 48 3% J5 B B L
Fs 4 PRV RE WS A /D o T T B R T3 R R 2
20T TRE AR 08 45 A IR s 2 5 1 A AL B R [ 5
A R R S BT AR 3 S 3 R TS A A
A/ 9 L A K 2 R 6 T, AR S A M 2 R
V1) 40 2 P e 5 0 0 Rl 8 T TR 0 45 B R L h T
e % 0 300 A X 149 4 A 80 ) L T A A K 2 0L 6 T
L 2 A K& 09 HMX 50K A1 TATB b B 32 8%
DNTF 402 , i T 9% b8 57 4 55 16 900 56 1R B8 1 B A i 1
&35 2 LA 2 T e A BT Bk J2 0 1L 38 07 oK 4R
R B LR 4 0 R 5 14 R 1% 1 07 X, % TR A
TR RE T 5, 245 00K ] 15 41 45 00 790 1) 0 A B A L B
X 0 2 ) R R o A A 0 R KR B AR AR o B
(1) B0 2 B 2, T I 0 I R R, ot T A7 1 R 7 i
Ay S 0 R A A TR A A 0 D
i £ 356 14 B Bt T8 4008 K, DRI I S B0 o A Yt R
DDT b 5 H 40 U5 AR B2 35 45 IF i), SR AR F35 25 I i) %, S
S5 G B T EL T S R g A R A

Chinese Journal of Energetic Materials, Vol.26, No.3, 2018 (255-259)

YR, 5 S0 B 1 6 A 0 /)N, (o 45 H 5 U G T B
i, ane 1 FroR  AE UK 2l 3 g R K2 Rl 1A R R
245 10 mm (g AH IR S5 28, He il B 28R 19 40 1 A
BERFSEIA] 781 ws MRIAFREENTH] 57 ws i SRR
B 525~600 mm FHEZE HE 6944 ~8242 m - s i
95 5 IR B 00 G5 R e R L B[R] 195 s, e A 47 22
I E] 42 s, 5 R E B 375 ~450 mm, 555 3
7426~8333 m - s,

4 % it

(1) DDT EEEJEE M 5 mm B K F 15 mm,
DNTF JEIR & FE 25 & tE R be B 13 55 J5 1 52 AR 1 i 3
R AR 8 3] i 55 B 70 11 1 e 0 2 P B8 A W) b 22001
HRAE 375 mm Ao Ay, DDT 48 BEJR /N 2 i 43 8 B B ¢
SLIFA) 3G, 0 BV R R B A A e AR S R

(2) K RZjRE N 3 g A INE) 10 g Bk 2y,
DNTF BiR & KE 25 1) B8 b i Mk 22 i) ZUPE A B W 52
M), {EL 2 23 D /N A) e RA 58 450 S B[], 12 fefT B2 S A e P gkt
B AR SR RS (5 R SR B S AN 375 ~450 mm 3
/NE| 300~375 mm,

(3) X% T DNTF iR & 4 25 300, il 1 He il i 7Y
I 5 AL (04 TIOUL 45 # A [) 3 380 ) g AL A R e
e RS W R R e 1 L ) [ S R R S B ) B2 i 5 A
MR B B R R E

SE W
[ 1] McAfee ] M, Asay B W, Bdzil J B. Deflagration to detonation in
granular HMX, ignition, kinetics and shock formation[ C] //10th
Symp. (Int) on Detonation. Boston MS: NSWC ,1993: 685.

[2] Leuret F, Chaisse F, Presles H N, et al. Experimental study of the

—

low velocity detonation regime during the deflagration to detona-
tion transition in a high density explosive[ C] // Proceedings of
11th International Symposium on Detonation. Snowmass, Colo-
rado, 1998: 693-701.

UM S, MR, BOXUER, AF. U X R AR A AR AR e e
B RBTIE)]. S HEM L, 1996,4(4) : 163-168.

JIA Xiang-rui, CHI Jun-zhi, HUANG Feng-lei, et al. Influence of

density on deflagration-to-detonation transition of high-energy

[3

[

propellant[ J]. Chinese Journal of Energetic Materials( Hanneng
Cailiao) , 1996, 4(4) . 163-168.

(4] Zhm, HEioR, M4, 5. AELRBREXNTREBYSBER
RPN [)]. K T, 2015(1): 1-5.
LI Rui, GE Rui-rong, HUANG Yin-sheng, et al. Influence of con-
straint strength of inner tuber on transition of deflagration to deto-
nation in nonei non-primary explosive detonator[ J]. Initiators &
Pyrotechnics, 2015(1): 1-5.

(5] fRmeH:, £, SCEL, . PBX-2 K25 I A (0 T IR PR % i 4
TELI]. EREM L, 2013, 21(6) : 649-652.
DAI Xiao-gan, WANG Juan, WEN Yu-shi, et al. Deflagration to

St

www.energetic-materials.org.cn



DNTF &I 25 Kk be 7 138 252 5 el IR 3R S 9 F 5 259

detonation transition characteristics for heated PBX-2[)]. Chinese Ability and JWL EOS of DNTF/HMX Explosive[ J]. Ordnance In-
Journal of Energetic Materials( Hanneng Cailiao) , 2013, 21(6) : dustry Automation, 2014, 33(7): 60-62.
649-652. [10] B, ERR, & —n3, 4. DNTF/AP/AI {4 5 K 25 () Rl 5t 4 14

[6] SCHREI, TR, B0, 5. 5% B A2 By MR be % i 32 S0 rHrL)]. BREARHE, 2014, 43(5): 11-14.

e )] . BYES obdy, 2007, 27(6) : 567-571. YANG Fei, WANG Jian-ling, LUO Yi-ming, et al. Explosion en-
WEN Shang-gang, WANG Sheng-giang, HUANG Wen-bin, et ergy characteristics of DNTF/AP /Al explosive[ ]]. Explosive Ma-
al. An experimental study on deflagration- to-detonation transi- terials, 2014, 43(5): 11-14.

tion in high-density Composition B[ )]. Explosion and Shock (1] 5 xg 1%}%[2]!], REkyE ) A5 AP I AL S E X DNTF L 1E 245 R ke
Waves, 2007, 27(6): 567-571. HRERE )], Re ok, 2016, 24(8); 752-756.

(7] FEg, SCTHRL. L HMX A5 5 Fh R 5 w8 5% B 1 24 10 108 be 5 1 FENG X|ao—Jun, YANG Jian-gang, XU Hong-tao, et al. Effect of
HSLE T ()], R 2E ], 2009, 23(6) : 442-446. content of AP and Al on the deflagration to detonation transition
WANG Jian, WEN Shang-gang. Experimental study on deflagra- of DNTF-based explosives[)]. Chinese Journal of Energetic Mate-
tion-to-detonation transition in two pressed high—density explo- rials( Hanneng Cailiao) , 2016, 24(8)- 752-756.
sives[)]. Chinese Journal of High Pressure Physics, 2009, 23 [12] B, FILT, BARRM, o7 50 R A 25 BE b ORE DNTF #44)
(6): 442-446. fpRE )] kA2 2R, 2006, 29(2): 33-36.

[8] BRI, £, (MR, 2. % B IR E 2R R BT T [ ] REN Xiao-ning, WANG Jiang-ning, YIN Cui-mei et al. Thermal
FREM KL, 2011, 19(6) : 697-704. decomposition characteristics of a novel high energy density ma-
CHEN Lang, WANG Fei, WU Jun-ying, et al. Investigation of terial DNTF [ J]. Chinese Journal of Explosives & Propellants,
the deflagration to detonation transition in pressed high density 2006, 29(2): 33-36.
explosives[ ) ]. Chinese Journal of Energetic Materials( Hanneng [13] FE4s. DNTF S5 E20tERET 2T [ )], K XEZy 244k, 2003, 26
Cailiao) , 2011,19(6) : 697—704. (3): 57-59.

[9] Eus, miA, B—ny ZE DNTF/HMX ¥E 24 4 & hn sl e sh fie f1 & WANG Qin-hui. Properities of DNTF-based melt-cast explosives
H WL REFE)]. £T A3k, 2014, 33(7): 60-62. [J]. Chinese Journal of Explosives & Propellants, 2003, 26(3) :
WANG Hao, GAO Jie, LUO Yi-ming, et al. Metal Accelerating 57-59.

Experiment Study on the Influence Factors of the Deflagration to Detonation Transition for DNTF-based Explosives

FENG Xiao-jun, TIAN Xuan, ZHAO Juan, FENG Bo
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: To study the effective regulation and control technology of the deflagration to detonation transition ( DDT) process for
DNTF-based composite explosive, the effect of ignition charge mass, DDT tube wall thickness constraint and molding way etc. on
the performance of DDT for DNTF-based composite explosive was investigated by the coaxial ionization probe test technology. The
test results were analyzed from the view of the change in rupture state of DDT tube, wave front velocity at different location of
DDT process and inducement detonation distance etc. Results show that the DDT tube wall thickness constraint has no significant
effect on the inducement detonation distance of DDT for DNTF-based composite explosive, which is at about 375 mm, but de-
creasing wall thickness can make the duration time of deflagration stage increase and the initial velocity to detonation reduce to
5515 m - s™'. Increasing ignition charge mass has no significant effect on the reaction violence of DDT for DNTF-based composite
explosive, but it can reduce the duration time of initial combustion and detonation induced distance. The duration time of initial
combustion, duration time of deflagration and detonation induced distance of the pressed molding specimen are greater than those
of the cast specimen, but there is no obvious difference in the violence of the reaction.

Key words: dinitrofurazanfuroxan( DNTF) ; deflagration to detonation transition( DDT) ; wave front velocity; inducing detonation
distance; ionization probe
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