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P741 %

Explosion and Damage

Oxidation Behavior and Energy Performance of the Spherical
Al-25W Alloy Fuel Powder
HU Ao-bo, CAIl Shui-zhou, ZOU Hui

P743 % The spherical aluminum-tungsten alloy fuel powder
(Al-25W) was prepared by the combination of aluminothermic
reduction and ultra-high temperature gas atomization and was
characterized by SEM/EDS,XRD,TG-DSC.
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Mechanical Response and Penetration Damage of Al/PTFE Reac-
tive Materials Filled with HTa
REN Xin-xin, LI Yu-chun, LIU Jin-chun

P753 % The high-density metal hydride (HTa) was innovative-
ly applied to improve the material density and reaction energy
density of AI/PTFE reactive materials, and Al/HTa/PTFE reac-
tive materials were prepared. Based on the split Hopkinson
pressure bar (SHPB) experiment and ballistic gun penetrating
target experiment, the effects of HTa filler mass fraction on the
dynamic mechanical properties, ignition reaction characteris-
tics, and penetration and reaction energy release of Al/PTFE re-

active materials were compared and analyzed.
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Formula Optimization and Damage Analysis of High Energy
Liquid-solid Hybrid Fuel

YANG Zhong-kun, XIA Yang-feng, AN Gao-jun, XU Xi-meng, WANG
Yong-xu, Zhang Dan, XIE Li-feng, LI Bin

P763 x The explosion pressure and temperature of different
FAE formulations were calculated and compared by numerical
calculation software. The formulations of liquid FAE and
liquid-solid FAE were screened and optimized by numerical
simulations. The overpressure and temperature destructive ef-
fects of large equivalent unconfined cloudburst experiments
were also quantitatively evaluated for both systems of FAE.
Some references were provided in the optimal design of the

cloudburst formulation.
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Experimental and Numerical Simulation of Shaped Charge Jet Pen-
efrating Concrete and Rock Targets

ZHANG Chao-ping, ZHANG Xian-feng, TAN Meng-ting, HOU
Xian-wei, XIONG Wei, LIU Chuang, GU Xiao-hui

P773 % The shaped charge with large barrier was designed,
and the jet forming X-ray test and penetration concrete target
and rock target test were carried out. A numerical model was
established to study the evolution process of detonation wave,
rod-shaped jet forming process and target damage of shaped
charge with large barrier.

shaped charge
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Investigation on Damage Characteristics of Multilayer Thin Steel
Target Penetrated by Hypervelocity Spherical Reactive Materials
Projectile

CAO Jin, CHEN Chun-lin, MA Kun, GAO Peng-fei, TIAN
Hong-Chang, FENG Na, QIAN Bing-wen

P786 * The damage characteristics of the multilayer thin steel
target penetrated by PTFE/Al based and Al-based all-metal reac-
tive materials under hypervelocity impact condition was investi-
gated by using two stage light gas gun equipment. The numeri-
cal simulation model and parameters efficiency of two kinds of
reactive materials were proved by using penetration experiment
and numerical simulation methods. The influence of reactive
materials’ penetration velocity on damage efficiency of multi-
layer steel target was investigated, and the reason to the dam-
age efficiency difference between two kinds of reactive materi-
als was carried out.

target 1

Al-based all-meal reactive material projectile

55 target 2 target 3

PTFE/Al-based reactive material projectile
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Cumulative Damage Effect on Shock Initiation of Covered Composi-
tion B by Dual EFP Impacts
GUO Chun, ZHANG Xian-feng, XIONG Wei

P797 % The initiation processes of covered Composition B by
single EFP and dual EFP were studied by experiments. Based on
the experimental results, the numerical simulations on shock
initiation of covered Composition B by single EFP and dual EFP
impact were carried out. Then an engineering calculation mod-
el of the critical initiation condition of covered charge with du-
al EFP was established. The research results can provide the ref-
erence for MEFP warhead design and cumulative damage as-
sessment of warhead charge by MEFP impacts.
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Numerical Simulation of the Optimization Design and the Penetra- damage of rod jet

tion Performance of Dual-mode Warhead Structure penetrating concrete

XU Peng, YAO Wen-jin, LI Wei-bing, ZHANG Xiao-ying T l

damage of shape jet
penetrating concrete

P808 * A dual-mode warhead was optimized and designed, duak-mode *
and the X-ray test verification of the dual-mode damage ele- warhead \ ‘ s
ment rod-shaped charge jet (JPC) and shaped charge jet (JET)

-
was carried out. The numerical model of warhead penetrating il
concrete target was established, and the damage of target un- ) *
der the penetration of dual-mode damage element was com- _
pared and analyzed, which can provide reference for warhead | ‘ ‘
\ W

structure design and penetration performance research.

single-paint initiation

Numerical Simulation on Shock Wave Propagation Characteristics
in Centrifugal Tests of Underwater Explosion with Energy Absorb-
ing Boundaries

LI Ming, ZHANG Qi-ling, LI Zhi

Ikt

w E9Er L boundary material

P820 In the context of the centrifugal test of underwater explo- i .
W)

sion, the shock wave resulting from the explosion undergoes re-
flection on the inner wall of the model chamber. The subse-

quent formation of the reflected wave, due to secondary action

on the test object, leads to detrimental effects on the test struc-

ture and compromises the accuracy of the test. This study aims

no material(A) protective material(B)

to mitigate these issues by implementing rubber and foam mate-
rials of varying thicknesses on the inner wall of the centrifuge.
The objective is to absorb the blast shock waves exerted on the

pressure / MPa

model chamber wall and diminish the boundary effect of the

time / ms

. . 0.25 0.30 0.35 0.40 0.45
test. The secondary pressure peaks, deformations and impulses /

of the gauges on the steel plate structure reflect the wave ab- o i

sorption effect of rubber and foam materials, and the filtering

effect of rubber and foam materials on underwater explosion 0.0 0.3 0.6 0.9

shock waves is indicated by spectrum analysis. time /ms

Burning Damage Characteristics of Polyurea Layer under Transient

Temperature Field by Near-field Explosion
TAO Chen, WANG Xin, JI Chong, WANG Yu-ting, ZHAO
Chang-xiao, HAN Ze-yan
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P832 % The explosion field temperature of passivated RDX was

obtained by colorimetric temperature measurement. The burn-

ing of polyurea layer occurred on the surface, and heat conduc-

tion was the main reason for the thermal decomposition of poly-
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urea. The density and velocity of detonation products were ob- 1781
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tained by numerical simulation. The mass per unit area of deto- Experimental
burning diameter; f

nation products was obtained to quantitatively evaluate the ab- Ablation zone gvalution
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lation of polyurea layer, which provides quantitative reference

b

data for predicting the ignition degree of polyurea.
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Research Progress of Energy Release Behaviors and Damage
Characteristics of Fluoropolymer-Matrix Reactive Materials
DING Jian, ZHU Shun-guan

P844 % Fluoropolymer-matrix active materials are normally in-
sensitive, but they will burn or even explode under the action of
high-speed collision or explosion. It can be used as projectiles,
fragments, liners, etc. and applied to the warhead, which has a
unique combined damage mechanism of invasion and explo-
sion and can significantly enhance the terminal damage capabil-
ity. Based on the research results of energy release and damage
characteristics of active materials in recent years, some sugges-
tions and prospects are put forward after analyzing the research

status.
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