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Abstract: Insensitive explosives are a kind of explosives with low sensitivity to thermal stimulation, mechanical stimulation
and shock wave, including insensitive pure explosives and composite explosives, which are key materials to improve the
safety of ammunition. The explosives commonly used for filling weapons and ammunition are composite explosives with pure
explosive as the main component (filler) , polymer as the continuous phase, or molten energetic compounds (such as trini-
trotoluene , dinitrobenzene methyl ether, etc. ) or hot-melt wax as the carrier. Polymer bonded explosive (PBX) is the main-
stream product for the development of insensitive composite explosives , which is widely used in modern weapons and ammu-
nition. The sensitivity characteristics of insensitive PBX are closely related to their multi-scale structures, mainly including
three levels of multi-scale relationships between sensitivities and their corresponding molecules, crystals and compounds,
i. e. , molecule structure and stability, crystal quality and stacking mode, and composites composition and its structures. As
a result, the main ways to obtain both high-energy and insensitive explosives are developing multi-scale system design, struc-
ture regulation and preparation of insensitive explosives, to be specific, including the design and synthesis of insensitive en-
ergetic molecules, the design and regulation of crystal structures and its high-quality crystal desensitization technology, the
application of high-efficiency desensitization technology based on loading and heat dissipation mechanisms and the research of
structure-performance relationships of PBX. Strengthening the design and research of supramolecular explosives and eutectic

explosives and the research of high-quality crystal desensitization
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Table 1 Properties of typical insensitive /high energy explosive compounds'*
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HoN NH,
NO,
O,N N
’ \( N . .
In Insensitive Munition
NTO 1.913 >177 273 8590 .
HN (eg. penetrator) in France
o
HN NO,
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HN NO,
ON_ N _/NO
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H2:
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NO;
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N
b
O0N—XN N—NO,
CL-20 ON—N N 2.035 25 244 9102(1.921 g -em™) Not applied extensively yet
ON— —NO,
e Z AR S SN (O R R TR E AT R REEH 55y T He BT,

Wb, KEZA ) AR SS a B it Jo J2 he  HE 24 BURR B ) G AR
Pz —. 320 A0k, XTIAT  REAEZG DA A AR 23 1o A e H
BAVEREC SO A I I, R AU PBX MR,
eI A Z et AT Z —,
3.1 MHHFHREENBREMDEEBRENXR
YEZy AR 25 00 T 3 T X RRE . AT AR 54k
— 25 ] S B IR WA TR HE BRI R TRL K 24 43 1 M
B CPm R, P mMER) | R R H
I FEUE 2~8 NS ) R bR S5 # (an ) ¥ K], A
7 A AILARERE AR TR] L i HMIX 437~ T e AU il i B
R IEAS A R B HMX AR LUk, I TATB 2 F i
HEFRIE B =2 2 19 TATB S A 4l 8% ( 48R 4> FFa e
P EEIGEREA), B 1A T 6 Fhiml K245 19

Bl R [ —HE 240, 8 WAFEARIMER T
Wi, R EEHEES, A TR E
BT 3 B A AR AR . SRS EAE T, JEZS )
TR SHZAMEE, ANFEEEEE . AR
SR ML P 43— 500l LA R TR Y 23 Tl A 3 O ol iUk
EARRLZMES, [bin, HMX H o, B, y 16 4 Fh i
B, B IHLAUERE e fl; CL20 6 o, B, y. e X (5
FIEREY ) & AR MUAMOURR BE SR (IR, 0 247 1 1 P 3 % % FH o
B, EREEARAY Y, 3R X BT K 2 A A
g an R TR, DR E A,

ST TR HE R LA 11 HE 24 38 5 ELA AR Y HLAK S
R X EEH B R AR R G A B R i
Ve, A8 H AR R A G 2R HE RS M I B, W



55 2 3 BOMESE ANEURE PBX XEZG 2 RO R 111
HMX Exp.D ¢ D TATB "
—~ @y \ttr mjiim” ,
N e etenne p—
FOX-7 NTO . LLM-105
R A
HN NO, }%. e HNKO \\ /
[ SIS 7 \'.\\ ~7, \:\\ # -,) A \-';/\:‘u \‘u,/\
»o e AN AN NN
B LRI R BTE 25 ) iR S A B 23 T HE AR T =X
Fig. 1  Crystal structures and molecule accumulations of typical energetic materials
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Exp]osive . Density Detonation L Weapon or
Composition 3 . . Application o
code name /(grem™)  velocity/(km+s™") Ammunition model
B2211D I-RDX/AP/Al/IB 1.81 5500 Blast F17,TP2000,
B2258A I-RDX/AP/Al/IB 1.67 7100 Und as . STONEFISH MK2,KRISS
nderwater
B2245B I-RDX/NTO/AP/Al/IB 1.81 5150 SEEWOLF: -
HBUS8S A I-RDX/IB 1.63 8150 Blast-fragmentation SUPER 530, MICA,
Warhead MAGIC 2 EXOCET
B2213A I-RDX/Al/1B 1.65 7600 ;
Shape charge OTOMAT, ARCHERFISH,
PBXN-109 I-RDX/Al/1B 1.65 7600 Blast MK81, MK82, MK83, BLU109---
B DINHUBCA 2 B0 s Y RDX . HMX MR 3 e 4L MG A0 A5 S8 1 i R0 g )

SRS KEZS , FUAFSE B FEAA LA NTO . NQ Fifl s HE
24 TATB S5 A HEAR A ME2y, Huea ik, ERART
PLFOX-7, TEX %537 & fig A B0 5 0 KF 25 5 5611 PBX
YEZ, X7 I BN A ST R 7E 547 . EURENCO /A H]
WFgE 0, L FOX-7 &t PBXN-109 FF () RDX, Hifdy
PR (LSGT i % A2 4% Jk J1 6.82 GPa) Lt I-RDX 3%
PBXN-109 1k 27% ( LSGT i B e kit JE /7 5. 37 GPa) ™ |
TFAEWE R, FOX-7 FEVEH RIESE PBX i /R T
RAFHy2e ek, BB N B AR be sl s .
WD, HET PBX MEZGMROC R FIR I, &G
% 1852 PBX MRS Z R M B b 2R, BT
BRI (BLHE A RBELRGR) . A4 DR PBX AW GES 14
FOSLEE T AT UMAI BT, AR R i K OF Y 4R
T i R PBX AUATUARUEREE | R Aol PR, X
J7 T AR 7 i 8 U SCHR A . b [ TR B 5 B
A6 TAPRIF 5 BT TE TR ARESY PBX Y254 S5 PERERY & &
P ZR IR 1, WA EESL T PBX £ HARdE &b bk

REHE . U R AR RER DL RC BT AT RE R FERIYLEE,
BT Z | AR T2 | AR RTRE, G
% JEAS L o ORLAR TR R SR R AR N R, it T
TR G BARAE WA 22 AL AL A B ESH , THBRZ
L 53 B REAORL A AH LG SO0, 5 O R T 385 N 4 45 4
SRR DI RERE A B AN 2 Be B ROR . SCB T 24101

AT REMR 2 i IR] R, 98 o R A (M) A 2 P AR
50%Lh I,
5 & i&

ANHUBSE 25 R P i i 2 L 2 VE R A R4S, S REAR
THUR A A 25 S PBX A 24 2 52 B I i 5 24 4 42 A
1o K B3 1) DG SR ) SBUHE Al , PBX. KR 24 1 S AR 5 B 5T
YEZG0r 1. KE25 MRS 5 1K R 10 22 RUBE 454 5 DA
Ko MM BE TRIBOT S G R MRS BT
225 o i O AR B SRR | R 2 ] R R B PBX
e Z RS Rt Sl &, J& 3040 & BEAS SO PBX
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YR 2R,

AHURE RESr 7B A SR PR R 2 TR E M S ik
WA R, B, BHET LR T a5,
SRR RE AR O T FR U PRI S e %, i £ RE R R
BN TREOIE, WERBD T EE . e
SRR HRHORAE, WA A A SR
R B EE 5 1]

I BB 2 2 BT S R A 4 SEBURE 2 f
AR A T, R AR 5 0 24 1 R i SRR R A %
AR, AJa, BNGE SF = AETURE 24 0 R i J5 AR
HORTOE | PRFRIE A 245 8 707 5500 25 1 PR 8 4%
L5l g, G X 2 A B K 24 7 AR B SR R AR
PR HELGREE S, AT RE S AR IR AE A SR 24 dn i
B 2R,

Brigt: CEIRE S % T 9737 1 H A1 BA R 35 1 AH
ety B o Bt , kI, TRERAE . EUtE . L X
KA 5 SR | S sE SRR TR B A BOR
T M2 A |
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