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The micron grade Al‐FeF3 composite was prepared by high
energy ball milling, achieving a new type of fuel with good
combustion performance in solid propellant.

The effect of nano‐Ni on over‐all performances of Al‐CMDB
and RDX/Al‐CMDB propellants has been studied.
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In order to study the size effect of propellant cook‐off char‐
acteristics, the slow cook‐off and fast cook‐off tests of HTPE
propellant have been carried out for three samples with dif‐
ferent sizes. The temperature distribution inside the samples
during the tests has been analyzed by the corresponding
simulation models.

The thermal decomposition behavior and electron conduc‐
tivity of hydroxylamine(HAN)‐based electrically controlled
solid propellant(ECSP) were studied by TG‐DSC‐MS and im‐
pedance‐frequency scanning techniques.
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Novel bis‐tetrazole energetic coordination polymers
(GO‐Ni‐DBT, GO‐Ni‐BT, GO‐Co‐DBT and GO‐Co‐BT)
were designed and prepared. Their crystallization mode
was influenced by graphene oxide.

The aluminum droplets are ejected from the burning surface
and continue to burn, undergoing a series of changes，mer‐
gence, expansion, ejection and fragmentation. The combus‐
tion behavior of agglomerates detached from the burning sur‐
face can lead to the formation of even larger agglomerates.

The solubilities of ADN in n‐butanol, isopropanol and
mixed solvent of water and isopropanol (volume ratio as
1∶10 and 1∶6) were measured by dynamic method. The ef‐
fects of stirring speed and cooling rate on the metastable
zone width and the effects of supersaturation on the induc‐
tion period were investigated, respectively.
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Focusing on the test and analysis of explosive dispersion char‐
acteristics and cloud parameters of short carbon fibers, two
high‐speed cameras were used to record the fracture process
of the shell and the macro ‐ expansion process of the cloud.
The characteristics of shell fracture and cloud dispersion for‐
mation were obtained, and the curves of the diameter, height
and expansion velocity of explosive dispersion cloud with
time were established. The relationship between initial cloud
parameters and the bomb parameters was analyzed.

A kind of non‐primary explosive percussion primers were
made with the non‐primary explosive charge composed of
50 nm Ti and 5 μm KClO4 mixture. Their output characteris‐
tics (flame/ash/50% characteristic ignition distance) were
studied by the high‐speed camera and other experiments.

IV



CHINESE JOURNAL OF ENERGETIC MATERIALS 含能材料 2019 年 第 27 卷 第 9 期 （I-V）

Graphical Abstract

Cross⁃linking Density Aging Model of HTPB Liner under the
Accelerated Aging Condition with Constant Strain

DU Yong‐qiang, ZHENG Jian, ZHI Jian‐zhuang, ZHANG Xiao

Chinese Journal of Energetic Materials（Hanneng Cailiao）,
2019,27（9）:786-791

Preparation and Application of Functional Hollow Micro⁃
capsules in Emulsion Explosives

CHENG Yang‐fan, FANG Hua, LIU Wen‐jin, HAN Ti‐fei,
GONG Yue, TAO Chen, YAO Yu‐le, SHEN Zhao‐wu

Chinese Journal of Energetic Materials（Hanneng Cailiao）,
2019,27（9）:792-800

Synthesis and Properties of Diguanylurea 3，5⁃Bis（dinitro⁃
methyl）⁃1，2，4⁃triazolate

HUO Huan, ZHAI Lian‐jie, GUO Tao, BI Fu‐qiang, WANG Zi‐jun,
WANG Bo‐zhou

Chinese Journal of Energetic Materials（Hanneng Cailiao）,
2019,27（9）:801-804

The constant strain accelerated aging test of HTPB liner was
carried out. The transverse relaxation characteristics and
cross‐linking density of HTPB liner were tested by 1H NMR
CPMG sequence, and the cross‐linking density aging model
was established.

Two kinds of energetic hollow microcapsules and a novel
pressure resistant microcapsule were developed.

Using ethyl 2‐(3‐(dinitromethyl)‐1H‐1, 2, 4‐triazol‐5‐yl) ace‐
tate as a starting material, diguanylurea 3,5‐bis(dinitrometh‐
yl)‐1,2,4‐triazolate(DMDNMT) was firstly designed and syn‐
thesized via the reactions of nitration, hydrolysis and me‐
tathesis.
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