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Influence of Oxidant on the Energy
Output Configuration of Underwater Explosion

FAN Shifeng
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[ABSTRACT] An underwater explosion was conducted to test the effect of ammonium perchalorate ( AP) on explosion
wave in water to better understand its influence on energy output configuration. Results show that AP can change the shock
wave configuration of underwater explosion. The shock wave pressure will reduce slowly when the composite explosives con-

tain AP. In the meantime, AP can also enhance impulse of shock wave. Explosive containing AP could release more energy

than RDX in equal mass replacement test. These results can be used in the composite explosion design.
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Tab.1 Test data
. H oy B o % FEBT  JH-14
DNTF RDX Al AP gy /g Fikl/g
Dol 26 43 27 0 4 238.0 3.5
D02 26 0 27 43 4 238.0 3.5

1.3 KT

PEYEKM B 12.0 m, KIR 9. 5 m, i I I
FEA BB B K 2 HLEESS 2.0 m, iFEA
IRIREE N 4.7 m (IR A B e K 2R iR
PO N 4.0.5.0.6.0.7.0.8.0.9.0 m, 1}
FHE S A KR W 4.7 mo RIGIF, RH 8% &
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Tab.2 Shock wave parameters of two kinds

of explosives

Mg, #H/MPa W/ (kpa « s) g
m DOl DO2 DOl D02 Wi/ %
4.0 7.35 7.33 0.81 1.00 10.4
5.0 5.61 5.76 0.69 0.91 13.4
6.0 4.03 4.20 0.32 0.44 16.2
7.0 3.43  3.54 0.16 0.23 17.4
8.0 3.03 3.11 0.11 0.17 20.7
9.0 2.97 3.04 0.06 0.10 22.3
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Fig.1 Relationship between overpressure and distance
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Fig.2 Relationship between impulse and distance
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Fig.3  Overpressure-time curves of two explosives at different distances
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Fig.4 Impulse increment at different points
Hi 78 DNTF FEAE2Grh, JIIR] 53 5 19 AP e RDX
Ja B T K A K bl R e G, R AHE BT

AP 7E DNTF FEHE 25 5 25 [ W i 2 H B 1) RE =
FIA] B A9 RDX

[EIE, MR 3 1% i 2 rpon] DL Y AR [R) 0 s A

PNTE=X

He

&ie

A AP 19 DNTF FE4E 245 7K g A oo D8 e 5 ik
B AME T& RDX B DNTF 425, X ] AP R
B2 57T DNTF JE 5245 i 48 5% 0, L 252 2 1 R
T BE S ATY SR BENE TR 45 7K Hhogs K o o D, BRI T
et ik A K R ) S R B, PRI, B AP Y DNTF
SN2 K R vh o e v i A S W R N

1) 7€ DNTF JEELGRC T AP S5 T HEZ) 1%



- 46 - B

)

5 46 B 2 1

N, HLIRI i Y AP 78 K 2 15 3% S I o i rp R
A RERE = T RDX, AT LAAT R4k =5 DNTF KE 245 oK
R e B

2) 1€ DNTF JEXELGIL 7, AP 781555 IO s ]
PR BE B K AR BEAE TR 45 vh o B, (5 AP 1Y
DNTF FEHEZ 7K rhbg Ve o 5 e 5 a3 5 RARAI
XSGR EKEZ T AL I B AR A AL =Z A

ZE LTIk , 7E DNTF JE4E 25 L J7 34 fin AP, ]
A RS K 24 7K v K v o DR R B T e
T RIS NE 24 48 e v o D A 258 B8 0 i TRl 1 —
FAT AT A AR

2 % X #

(1] SRIE, 58008, 2= RE. AT & B 1 4 51
RERAE[J]. MK HHA,2014,37(4) :521-524.
SONG J, GUO X D, LI F S. Preparation and property
characterization of superfine spherical ammonium perch-
lorate[ J]. Journal of Solid Rocket Technology, 2014 ,37
(4) :521-524.

(2] RHawN, AV, B0, S5, BRRRLEE X e SR B P o

fEsh 2w [J]. &SR 2R 22 ), 2013, 34
(3) :662-667.
ZHU Y L,JIAO Q J,HUANG H,et al. Effect of alumi-
num particle size on thermal decomposition of AP[J].
Chemical Journal of Chinese Universities, 2013,34(3) .
662-667.

[31 whoc, JHae, B0, 55, e SR B e 7 2 X B A Ak
PERERYSEMI[J]. e T 24,2014 ,35(2) :194-199.
XIEZ Y, ZHOU L, WANG H, et al. Combustion per-
formance of boron coated with AP[ J]. Acta Armamenta-
rii, 2014,35(2) :194-199.

[4] HRF XA, M4, 55, MU R & 40K CuCr, 0,

B HCxh i SRR e FA > R PERE RS2 e [ )] S8 T2,
2015,36(9) :1654-1659.
HAO G Z,LIU J, XIAO L, et al. Preparation of nano-
sized copper chromite via a mechanical grinding method
and its effect on thermal decomposition of ammonium per-
chlorate[ J ]. Acta Armamentarii, 2015,36 (9) : 1654-
1659.

(5]

(6]

(7]

(8]

(9]

(10]

(11]

JEIRR MR S, B AR LA 5 B KR 24K AR A i i Y

L)), Fe T2, 2008,29(8) :916-919.

ZHOU L, YANG Q X. The effect of Al/O ratio on under-

water explosion shock wave of aluminium-containing

explosives[ J]. Acta Armamentarii, 2008,29 (8):916-

919.

W% EF PR, 55 ALZAP XF RDX B4 A 4F

KR IES B ()], KIEZy 4R, 2012,35

(4).10-14,36.

FENG X J,WEI G P, XUHT, et al. Influence of Al/AP

on the underwater explosion parameters of RDX-based

composite explosives[ J]. Chinese Journal of Explosives

& Propellants, 2012,35(4) :10-14,36.

Felg. ZERNRG IR REH[T]. KIELE4,

2011,34(4) :14.

WANG X F. Developmental trends in military composite

explosive[ J ]. Chinese Journal of Explosives & Propel-

lants, 2011,34(4) :14.

WA, FER B g S DNTF/AP/AL 1K R AEZ5 1 RE

SRR T D] MR AR BT ,2014,43(5) :11-14.

YANG F,WANG J L,LUO Y M, et al. Explosion energy

characteristics of DNTF/AP/Al explosive[ J]. Explosive

Materials, 2014 ,43(5) .11-14.

WLLYe MBI RO, LT B A7 250 9 RDX/AL K

iR VAR ()], REE S i ,2014,34(5) :636-640.

PEI H B,JIAO Q J,QIN J F. Reaction process of alumi-

nized RDX-based explosives bhased on cylinder test[ J].

Explosion and Shock Waves, 2014 ,34(5) :636-640.
SN, SR, F AR A5 ASDRLEE Sk 76 HMX 2
FEZG b i BB BB ORI [0 ] 3% RE B ORL, 2015, 23
(10) :989-993.
JINP G,GUO W,WANG J L, et al. Energy releasing
characteristics of aluminum powder in HMX-based
explosives[ J]. Chinese Journal of Energetic Materials,

2015,23(10) :989-993.

SR, R0 S0 4. IR 25 KR IR

FEL)]. AR ,2014,43(3) 14,

JIN P G,WANG X F,GUO W,et al. Research on the

heat release characters of TBX explosion[ J]. Explosive

Materials, 2014 ,43(3) .14.



