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Fig.1 Controlling the morphology and microstructure of energetic materials by microemulsion method. (a) twinned TATB

growth mechanism diagram''®
commercial TATB micropowders (bottom) "',
three-dimensional ANPZ'"
ANPZ'
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. (b) SEM image of twinned TATB"'*,

(d) three dimensional ANPZ growth mechanism diagram*

(c) DSC patterns of twinned TATB nanobelts (top) and
71 (e) SEM image of

, (f) DSC curves of nanosheets (9 h) ANPZ and three dimensional dendritic microstructures (30 h)
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Fig.2 (a) schematic diagram of the possible formation process of LLM-105 in the presence or absence of PVP'**' | (b) SEM

cross-sectional view of porous CL-20'**', (c) SEM image of flower ball shaped LLM-105 crystal'**!, (d) flow chart of FOX-7 prep-

aration'?*!
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(a) H-RDX assembly mechanism diagram®’, (b) the main growth surface of NR on RDX'**', (¢) flow chart of CV-HMX

H R A TR B UK 25 B T R N A Y R T B A)
1580 Z AL A5 R . UK  7E JC HILRE L S b g A
Ry R il £ 2 M AR A AL I A S O L A T R g
A 3 I 9 A T AR N oK R A T A R 19 K T AR
THEZEVERE . Z UGS R RN T RE A RS, 2=
SO A KA A ST T 1, 1 - R AR5, 5B Y
TR M (TKX-50) By 48 45 7 , BT 15 TKX-50 2 £ 4L
YK ROk JEFE 2 80~300 nm, HE A KEAFL(3~
6 nm) , P I BERT 29 18.8 °C, Wi 1k BE M LR
139.99 kJ-mol™ B /11 % 438.13 kJ-mol™, P fa & P 1
4 g A

www.energetic-materials.org.cn



i RE AR Y 20 e R P RE BT O ok T

1229

e Wang 557 R F UK AR |, il 2%t /40 oK 2 bk 2
P 0 R R B (AP) 4 = T AP BB I B0 . AT,
TR FE T X KB & BE AR T 25 A 4
TEVKFE MR B i3 & 38 3 P8 45 K & B B BARF
Al LLAS BN [ 69 & RE M RS H . YANG Zhi-jian
SRR W R B A VR TR R A T 3-h 3k,
2,4-Z -5 (NTO) [ TKX-50 1) — 4k 4§ K [ 51 25 44,
XA BAT K HE 2 TH AR Y 9K [ 9 5 0 3 A T e
Hﬂﬁﬁﬁﬂi*ﬂﬁ*fﬁfg,ﬂHTF&fEET%)JﬁL‘ﬁJ\ﬁ@ B4
T E e R ORI BE RO . R IS5 R R R
TU%’J%@@EZ’EH%m*’JE‘JYEEO WD R
W% 55 V& VR T R il 4 1 — 4R X 25 IR G4 K 4579 19 FOX-7,
IS 95 R RS BB K S AT T 4 T A [ B e R
o A I 1, Sk BT — AR R 24 AR T R R iR
o WHESEDOR B O R A LT A I 4R g ok 2
F 8 TKX-50, BT 45 7 95 A SR 10 4 5 fige 1 88 R B vy
W4 R B 2Ok . Liﬁﬁ%'ﬁ%ﬁ%ﬁ*ﬁ%ﬂ@
F 2 S A T IR LUK b %) B 5 PR R Y UK
ﬂ:/bk%‘ﬁﬁﬂ‘ﬁXTT*E{ #, *%Eéﬁf%,ﬁéﬁ?%#}‘
MR AT DL 3 K A AR B LA I FL A R . )RR
M, B R D7 3 R T K P RE AR Y S5 A A 4
Shy 2 BASE AR v AR AR K U P RE AR A
AT 36 B A TR A oK L 25 4 0% W A A S B A Al S
(©)

=
o

h © O 2

" heat flow / mWmg'

20

50 100 150 200 250 300 350 400
temperature / °C

PYTi/SiO,/Si

B4 FHETURR N 38 KIS E P, (a) RDXJEE TG-DSC 5 (b) #4557 52 i 2 8 s 2 &5 (o) AN EFEIE

f4 i 1A 552

Fig.4 Morphologies of sublimation deposition reaction device and product
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Fig.7 (a) Schematic diagram of sheet-like HMX growth on
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shaped HMX'**' | (d) optical microscope image of snowflake
shaped HMX'*"
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(a) Schematic diagram of HMX/TATB co-particle preparation'®’, (b) BAM sensitivity testing results of raw HMX, me-

chanical mixing of TATB and HMX, and HMX/TATB co-particles"®, (c) schematic diagram of hydrogen bonding interactions
between RDX/DATB co-particles, blue lines indicating hydrogen bonding'”"’, (d) 8- HMX/DATB co-particle hydrogen bonding
interaction diagram'”"’, (e) B-CL-20/DATB co-particle hydrogen bond interaction diagram'”"
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Advances of Assembly and Performance of Energetic Materials

LIU Dan, WANG Jun-ru, ZHAO Xu, YANG Zhi-jian
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: The morphology and structure of energetic materials have significant impact on their various properties. In order to im-
prove the inherent performance of existing energetic materials and meet the different application requirements of weapon, the as-
sembly of energetic materials is an effective technology. Based on the relevant works of domestic and foreign scholars, the cur-
rent methods of energetic materials assembly and the effects on performances were summarized from two perspectives: the di-
rectly affecting the structure of single-component energetic materials through assembly and regulating their performance, and the
assembly components and composite structure of multi-component composite energetic materials synergistically regulating the
performance. The enlightenment of other functional materials assembly for energetic material was elaborated. Currently, the as-
sembly of single-component energetic materials can achieve new crystal morphology, while multi-component assembly can
compensate for the inadequacy of available performance control, and achieve synergistic improvement of energy and safety per-
formance. However, the development of energetic material assembly still faces problems such as monotonous assembly meth-
ods, difficult process control, unclear assembly mechanisms, and insufficient research on multi-components. Future research
may focus on three perspectives: the improvement of crystal assembly theory for energetic materials, the development of meso-
scopic characterization techniques, and the exploration of new assembly technologies.

Key words: energetic materials;assembly;crystal morphology; multi-component collaboration ; performance tuning

CLC number: TJ55;064 Document code: A DOI: 10.11943/CJEM2023269

Grant support: National Natural Science Foundation of China(No. 22375188)
(BEdhi: £ #)

o
Il

CHINESE JOURNAL OF ENERGETIC MATERIALS R 2024 % H 324 FH 114 (1225-1241)



