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Research Progress on Desensitization Strategies and Mechanisms of

Single Compound Energetic Materials

Y1 Zhi-yu, JIANG Yi-fan, QU Wen-gang. GAO Hong-xu, ZHAO Feng-qi
(National Key Laboratory of Energetic Materials, Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: From the perspectives of reducing the influence of external stimuli and optimizing the structural design of energetic
materials, the desensitization mechanisms of single compound energetic materials under different desensitization strategies are
reviewed, including buffering, lubrication, conduction, heat absorption and insulation, improving the quality of energetic crys-
tals and enhancing the stability of energetic molecules. The comprehensive desensitization mechanisms of multi-dimensional de-
sensitization strategies such as using multifunctional desensitization materials and coupling various desensitization means are ana-
lyzed. The development directions of desensitization of energetic materials in the future are put forward: to develop energetic
materials with both high-energy and insensitive characteristics, to research the relationship between desensitization mechanism

of energetic materials and operational environment, and to build up universal quantitative description models of sensitivity from

the molecular scale, providing theoretical guidance and technical support for designing new high-energy insensitive energetic

materials. 93 References were attached.
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Fig. 1 Desensitization mechanism of RDX@NGEC!*]
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Table 1  Friction sensitivity and impact sensitivity of

RDX and coated samples-*?!

sample Hso/cm P/ %

RDX 37.2 92
coated sample 52.3 24
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Fig.2 The method of coating PANI on HMX crystals via in

situ polymerization*"

A A T H P ey B3R RRE Y D B, AT DL TR
ErRER RS I T A 43 BT 5 BE AR A —
25 A R E BT R AR, AT R IR R R
g 2 Lotfzadeh ZEH4 8 5 20 Wk it & e BR (PVP)
FES 7 W AR [ Hmim JLCL T A 2] HMX 85K ¢ (PETN)
F 7 o fL R (978 4k . 55 PVP AT B, [Hmim ][ C1]
PSSR & T L3, BRAL T AR AR Y R
L S S NS R Sl B L Y N | R e
ZAFF L RE R AR AL R 0 H B R B R A A
R 20U RTE HMX KE 25 ks SR L 22 1 3
SECANE IR I E-RiA 0y R i b S o)
PR HMX (1 8 F J% 5 R A  1H 4 T8 S Ak 4 T A
X HMX A HIL DK % B G 5 il 3 . Zhang 26 U] £
JE AV 3R A ¥R AE APTES & 4 3k 1 HMX 2% 11 il 45 T 3
R AR (PAND IR 2 61K (I8 2) . 5 PANI 19 %)
HR A W0 M B S PANT AL B 5 1 4% 5 0 45 R o R IR B
Wl AR, X i T PANI G 2 308, 2600 7 15 R
15 T ) BRVE h PANIL E T 8 i AR BB JE o 2
HRIZ . HMWH 5 A HMX A HAR A 3 A%
F14 i LSRR T HMIX-N@ PANIL B 45 6 L 1) % 76 45 4
A S8R NS i R IG5 )2 o WA SR
THEEBWER. A, PANI Ah5E Al DLk 3 22 b 5
B A o A A1 R 0 WL B R B L O R 7 0 B AR IR
Y22 KA BBz o o - B A S (0 e e

UL AN, B LA B e e 550 6 55 BE B R R A7 26 1
b B SR R R 2R TET B 2% K P DT o e R i R
R AR RUF 43 E 0. 3%0 ~0. 5%o 1) FH S T
TR TA G M ) A\ b 3E T IR R £ S FE A R
(SND ¥ WA ¥ 11 W o 1 PETTN 3R T, 4% 5 15 B e i v
FIGLHE 1 52 A b kL BB AR LU A B AT T RE
70% . Zhou S50 FH 2 17 15 7 I 4k BRI 20 R A
(LS F1 8 A AL (LA Horp 3% P 7] - = e 2 — WY g
JHe 2, P iR (BS-12) i FH AT A7 85 B AIG LS i1 LA SR AT Y
B AL B B BS-12 MK KL LS AN LA i L R B
MK . — 7 I, BS-12 A Oy 18 16 M 7, & A 25 K 3
Al B K 73 B L5 HL 2 BR AR FBHL2 o0 — 7
T o LA I T 0 5 R O A B A L R IR 4 R
B v /b DR R R R R 0 e e A

1.4 WR#IF0LEH
IR AN O B S Cl Rl e R v S A e W £
FEA L AN AL AL RE | B RE Bl BN RE FE 1L B & BE AT R

(49 N RE » 57 B0 REA BHR T B T i 9 2R B A
s DABRGE R HR G YR 1) 5 RE A RE Y DY R T
JG 23 R R AR S R R A G o i i
15 R A T ) B T2 TR ) g LAY BR AL B AE A



68 KB F AR

FaBEF 1H

R BE T 7 AR B R T AR ORAR T AR D fiE
8 7 400 e R P A J om0 R s PR A R A
F8 A RE Il PR B T R D T LA S5 B 455 AR 9 A
P 1 22 T R R R (R 2)
F 2 ESN G R F RS B B B R AL
Table 2 The desensitization mechanisms corresponding to

different external stimuli
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Fig.3 Schematic diagram of the preparation of HMX@ CS composites-
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Fig.4 SEM images of CL-20 before and after grinding >’
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Table 3 The impact sensitivity of LLM-105 particles obtained by

different particle refinement methods®*’

BORLANAL T 6 PIRAR/ pm R /) EEHRE /N

VSR 25 70 8.5 192
VTR 25 30 10 227
VR4 i 10 12.5 251
ML ER 55 60 10 216
HUAR IR B 8 13 270
B ER B8 4 13 288
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