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Preparation and Characterization of Urea⁃formaldehyde/
TiO2 Composite Microsphere Erosion Inhibitor
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Effect of Double⁃layer Coating on Combustion Performance
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Novel well‐defined porous urea‐formaldehyde micro‐
spheres were synthesized without introducing templates
and structure‐directing agents. Nano‐sized TiO2 particles
were deposited on the pores by sol‐reflux method, and com‐
posite microspheres were formed as erosion inhibitors.

An combustion physical model was established to investi‐
gate combustion performance of four‐hole cuboid gun pro‐
pellants, and its the Ψ‐Ζ and Γ‐Ψ curves were obtained
through the Maple software.

The 37‐well nitroguanidine propellant was coated by dou‐
ble‐layer coating process to further improve the progressive
combustion of the 37‐well propellant. The effects of coat‐
ing, the compatibility of coating layer and the base propel‐
lant, the content and the number of the coating layers on
the combustion performance were investigated by Three‐di‐
mensional video microscopy, Scanning electron micro‐
scope, DSC and constant volume combustion test.
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The rheological behavior of the CA/CaCO3 and CA/CaCO3/
SC‐CO2 solutions in extrusion process were determined by
slit die rheometer and Power law, and their dispersive mix‐
ing properties were simulated by Polyflow based on parti‐
cle‐tracking technology.

Results of multiscale numerical modeling of HTPB propel‐
lant during three point bending test of macro‐scale and me‐
so‐scale， showing that the dynamic damage process of
crack tip during the bending process.

The compatibility of TMETN/NG/PEG blends become better
with the increase of TMETN content. The mechanical prop‐
erties and sensitivity of different systems were studied.
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The p‐t curves simulations of two kinds of pyrotechnic compo‐
sitions carbon black/potassium nitrate and aluminum/potassi‐
um perchlorate with different burning rates were performed
using the deflagration equation of state of MSC. Dytran. Simu‐
lation results were compared with closed bomb test to verify
the applicability and accuracy of the simulation method.

New energetic materials with molecular perovskite structure
(H2dabco[NH4(ClO4)3] (DAP, dabco =N(CH2CH2)3N) were
prepared. The thermal decomposition properties were stud‐
ied by thermogravimetric (TG) and differential scanning cal‐
orimetry (DSC). And the hygroscopicity of DAP and AP was
measured by weight gain method.
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Honeycombs ZnCo2O4 was successfully prepared by solvo‐
thermal method and the subsequent thermal annealing pro‐
cess. And then its catalytic effect on the thermal decomposi‐
tion of AP and CL‐20 were studied by DSC.

Plasticization of A16 energetic plasticizer to HTPB was stud‐
ied based on a combination of numerical calculations and
experimental tests. The compatibility of A16 with HTPB
was simulated by molecular dynamics method. And the ap‐
parent viscosities and the mechanical properties of HTPB/
A16 and HTPB/DOS systems were studied to compare the
plasticizing properties of two plasticizers.
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A silicon‐based alumina template was prepared using a
modified anodization process. The carbon nanotubes
(CNTs) was prepared by the chemical vapor deposition us‐
ing the prepared template. Copper nanoparticles were em‐
bedded into the carbon nanotubes by means of electro‐
chemical deposition. The prepared Cu@CNTs can react
with hydrogen azide gas to synthesize the copper
azide@CNTs composite energetic material with low electro‐
static sensitivity.

The combustion heat experiments of Zr ‐ based amorphous
alloys were processed with oxygen bomb calorimetry to il‐
lustrate relationship among energy released, Zr/Al atom ra‐
tio and oxygen pressure. The theoretical combustion heat
based on the composition of combustion products was cal‐
culated. The specific energy per unit volume and specific
energy per mass of various energetic materials were com‐
pared. The characteristics and the capacity of combustion
induced energy release of the materials were discussed.
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Parameters of the all‐fire shock initiation criterion for
HNS‐Ⅳ explosive under the impact of a short‐duration high
pressure pulse was experimentally determined by combin‐
ing methods of the up‐down test, PDV velocimetry, window
particle velocity and data fitting.

This review summarized the recent applications of the bio‐
inspired controllable interface based on the polydopamine
(PDA) in energetic materials. The unique advantages of
PDA, the existing problems, as well as four key research di‐
rections were pointed out.
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