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Advances in Shock Initiation and Detonation of Heterogeneous
Solid Explosives

DUAN Zhuo-ping,BA I Zh i-l ing,HUANG Feng-lei

Chinese Journal of Explosives & Propellants,2020,43(3):237-253.

The phys ical mechan isms of shock in it iat ion,developments of macro-/me-

soscopic react ion flow models,numer ical s imulat ions at meso-/trans-scale

and cont inuum scale for heterogeneous sol id explos ives,and shock in it iat ion

exper iments and measur ing technologies were rev iewed,some new find ings

and opin ions from authors and team coworkers were summar ized,and the

future development trend was pointed out.

Numerical Simulation of Multi-material Compressible Flows
Based on Riemann Problem and Its Applications in Two Di-
mensional Blast Wave Propagation

YAO Cheng-bao,FU Mei-yan,YAN Kai,HAN Feng
Chinese Journal of Explosives & Propellants,2020,43(3):254-26 1.

A general,effic ient and error control lable R iemann problem solv ing method

was proposed to solve the interact ion problems of var ious flu ids with h igh ly
nonl inear state equat ions such as JWL and polynomials,which can effec-

tively improve the calcu lat ion accuracy of phys ical quant it ies on the mater i-

al interface.Combined with the compress ib le mult i-mater ia l flow scheme,

a two-dimens ional numer ical system to s imulate the mult i-phys ical problem

with h igh dens ity and pressure rat io was establ ished.

Damage Criterion of Underwater Explosion Shock Wave
on Target

WANG Shu-shan,ZHANG J ing-xiao,WANG Chuan-hao,LU Xi,MA Feng
Chinese Journal of Explosives & Propellants,2020,43(3):262-270.

A general form of shock wave damage power parameterW n/R was de-

rived (W is the mass of the explos ive,R is the explos ion distance,andn is

the coeffic ient to be determined).Based on the dimens ional analys is,a re-

lat ion betweenW n/R and structural damage was deduced,and a general

form of us ingW n/R as the damage cr iter ion for underwater explos ion shock

waves was proposed.Using software AUTODYN,the effects of shock

wave in underwater explos ion on c i rcu lar plate and cyl inder were s imula-

ted,and the iso-damage curves us ing different damage power parameters

as the damage cr iter ion were compared and analyzed.
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Study on the Energy Output Characteristics of Light Radiation
from Aluminized Explosive Explosion

SONG Pu ,YANG Zhuo,ZHAO Xiang-jun,YANG Lei,L IANG An-ding
Chinese Journal of Explosives & Propellants,2020,43(3):27 1-275.

Through the exper imental study of the l ight rad iat ion character ist ics of ex-
plos ion,the t ime h istory curves of v is ib le l ight and infrared l ight at d ifferent
react ion stages of alumin ized explos ive charge were obtained and the ener-
gy ut i l izat ion rat io of l ight rad iat ion in d ifferent wave bands was calcu lat-
ed.Based on the explos ion energy output structure of alumin ized explos ive,
the l ight rad iat ion energy output character ist ics and exc itat ion character is-
tics of alumin ized explos ive were also analyzed.

Effects of Back Plate Materials and Explosive Thickness on the
Fragment Impact Initiation of 870 1 Explosive Charge

L I Y i-ming,YANG Xiao-hong,YAO Wen-j in,ZHENG Yu,L IU Jun-hao
Chinese Journal of Explosives & Propellants,2020,43(3):276-28 1.

The tests of s ingle fragment and dual fragments impact in it iat ion sh ie ld ing
8 70 1 charge were des igned.The AUTODYN-3D software was appl ied to
carry out the numer ical s imulat ion.The ampl itude of back plate reflected
wave was changed through changing the back plate mater ia l and the th ick-
ness of explos ive,and the influence of back plate reflected wave on the in-
it iat ion threshold of charge was explored.

Application of Near Critical Thickness Emulsion Explosive in
Welding of Metal Foils

XU Jun-feng,MA Hong-hao ,SHEN Zhao-wu,YANG Ming,HUANG Ze-
chun,ZHOU Heng
Chinese Journal of Explosives & Propellants,2020,43(3):282-286.

The effects of the content of hol low glass microsphere(HGM)on the cr it i-
cal th ickness and the near cr it ical detonat ion veloc ity of emuls ion explos ive
were invest igated.Meanwhi le,two groups of near cr it ical th ickness char-
ges with HGM mass fract ion of 20% and 25% were appl ied in the weld ing
of TA2 t itan ium foi l and Q235 steel,and the weld ing qual ity were analyzed
and compared.
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Explosion Test and Power Evaluation on Non-ideal Explosives

XU Qi-peng,ZHANG Yu-lei,L I Zh i-rong,SU J ian-jun,L IU Yan,HUANG
Feng-lei
Chinese Journal of Explosives & Propellants,2020,43(3):287-292.

Explos ion exper iments of cyclotetramethylene tetran itramine (HMX)based
alumin ized explos ive (AE)and TNT were carr ied out in free fi led.The
shock wave parameters and heat effects data were obtained through theo-
ret ical calcu lat ion and instrument acqu is it ion. Based on the explos ion
effects,a method for evaluat ing the power of AE was proposed.

Correlation between the Mechanical Properties of Tungsten Alloy
Fragments and Fracture Behavior Driven by Detonation Loading

TANG J iao-j iao,L IANG Zheng-feng,QU Ke-peng,ZHENG Xiong-wei,

YAN Feng
Chinese Journal of Explosives & Propellants,2020,43(3):293-297.

The stat ic crush ing propert ies,dynamic mechan ical propert ies and fracture

propert ies after detonat ion of tungsten al loy fragments prepared by two dif-
ferent processes were tested.The scann ing electron microscope was ap-

pl ied to metal lograph ic study.Combin ing the or ig inal fragments and the re-
covered fragments after detonat ion loading,the integr ity predict ion of frag-
ments after detonat ion loading was real ized.

Effect of Aluminum Particle Size on the Explosion Parameters
of HMX-based Thermobaric Explosives in Confined Space

CHEN Kun,X IAO Wei,HAN Zhi-wei,HUANG Wen-long,L IU Ting,ZHENG
Su-ping,WANG Bo-l iang
Chinese Journal of Explosives & Propellants,2020,43(3):298-302.

The explos ion test was carr ied out for HMX-based thermobar ic explos ives
with aluminum powder part ic le s izes of 2.7,5.4,23.8 and 96.9μm and
the pressure curve of the reflected wave after the explos ion was measured
in a spher ical explos ive tank us ing a pressure test system.Five character ist ic

parameters of peak pressure, impulse,quas i-stat ic pressure,quas i-stat ic

pressure r ise t ime and pressure attenuat ion coeffic ient of reflected wave
were used to analyze the explos ive energy output character ist ics.
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Analysis of Rod-Fracture Behavior under the Effects of Deto-

nation Wave Interaction

FANG Tao,L IANG Min-zu,L I X iang-yu

Chinese Journal of Explosives & Propellants,2020,43(3):303-307.

A detonat ion wave interact ion effect exper iment was carr ied out.Force

distr ibut ion on the rod and fracture process were analyzed through numer i-

cal s imulat ion,which was ver ified by exper iment.

Experimental Research on the Explosion Performance of Ex-

plosives under Vacuum Conditions

ZHANG Guang-hua,L I B iao-biao,SHEN Fei,WANG Sheng-qiang,WANG

Hui

Chinese Journal of Explosives & Propellants,2020,43(3):308-3 1 3.

The implos ion exper iments were appl ied for JO-8 explos ive in a vacuum ex-

plos ion tank and the implos ion power of explos ive under d ifferent condit ions

was analyzed.

Effects of Shell Thickness of Charge on Pressure Waveform in

Water Shock Tube

SH I Yu-cheng,XU Chun-dong,KONG De-ren

Chinese Journal of Explosives & Propellants,2020,43(3):3 14-3 1 9.

The effects of shel l th ickness on the character ist ics of the shock wave pres-

sure generated by the explos ive in water shock tubes (l im ited waters)have

been invest igated by means of AUTODYN software and the resu lts have

been tested exper imental ly.
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Influence of Plasma Initiation Conditions on Response Intensi-
ty of Insensitive Energetic Materials

XUE Le-xing,PAN Wen,FENG Bo,FENG Xue-song,ZHAO Juan,FENG

Xiao-jun

Chinese Journal of Explosives & Propellants,2020,43(3):320-324.

The influence of the plasma in it iat ion voltage and the contact area between

plasma and insens it ive energet ic mater ia ls on the detonat ion response of in-

sens it ive energet ic mater ia ls was stud ied.Molecular insens it ive energet ic

mater ia ls were more sens it ive to plasma in it iat ion condit ions than ion ic in-

sens it ive energet ic mater ia ls.

Numerical Simulation of the Influence Factors on the Forming
Performance of Explosively Formed PELE

SUN Sheng-j ie,WANG Shu-you,TAN J ie,J IANG J ian-wei,MEN J ian-bing
Chinese Journal of Explosives & Propellants,2020,43(3):325-329.

The forming process of explos ively formed PELE was calcu lated us ing AU-

TODYN software.The influence of the l iner mater ia ls,length to diameter

rat io of the charge and the structure of inner l iner and outer l iner on the

forming performance of explos ively formed PELE was obtained.The com-

pactness was defined us ing image process ing techn iques,which can be ap-

pl ied to evaluate the forming performance of explos ively formed PELE quan-

titat ively.

Impact Safety of Composition B under Thermo-Mechanical
Coupling Condition

QU Ke-peng,SHEN Fei,X IAO Wei,L I L iang-l iang,Lü Yong-zhu,DONG

Shu-nan,CHEN Peng
Chinese Journal of Explosives & Propellants,2020,43(3):330-334.

The impact tests of Compos it ion B spec imen at d ifferent temperatures (-

40 ℃,25 ℃,70 ℃)with different s izes (Φ20 mm×20 mm,Φ40 mm×

40 mm,Φ60× 60 mm)were carr ied out by drop-weight loading device.

The cr it ical ign it ion threshold of Compos it ion B at d ifferent temperatures

with d ifferent sample s izes was obtained,and the stra in d istr ibut ion of

Compos it ion B with d ifferent s izes at cr it ical react ion height was s imulated.

The influence mechan ism of temperature and s ize on the cr it ical ign it ion

threshold of Compos it ion B was discussed.
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Study on the Coupling Effect of Fragments and Shock Wave of
the Blast-fragmentation Warhead on Typical Targets

HOU Jun-l iang,J IANG J ian-wei,L I Y ing-bo,L IU Han,X IAO Hui-lang,

X IAO Han

Chinese Journal of Explosives & Propellants,2020,43(3):335-340.

Deformat ion of flat plate with prefabr icated hole and without hole under

blast loading is stud ied by s imulat ion and exper iments.Holes dens ity and di-

ameters are invest igated to gain the ru le of coupl ing effects.

An Evaluation Method of Internal Blast Power in Aperforated Cylin-
der Device

L I Shang-qing,L I Zh i-rong,ZHANG Yu-lei,ZHAI Hong-bo  

Chinese Journal of Explosives & Propellants,2020,43(3):34 1-344.

T = 1 0 I A1

I A1 ( )TNT + 1 0 I B1
I B1 ( )TNT + 1 0 I B2

I B2 ( )( )TNT +

30P qs

P qs ( )TNT + 20D 2
c

D 2
c ( )TNT + 20L

L ( )TNT

The blast exper iments and power evaluat ion of five kinds of bare explos ive

gra ins (TNT,pressed and cast alumin ized explos ives)were carr ied out u-

sing a closed cyl inder device with a prefabr icated str ip hole at one end.

The impulse,quas i-stat ic pressure,th in plate central po int deflect ion and

str ip hole crack length were selected as ind icators to character ize the ai r

explos ion performance,implos ion performance and th in plate deformat ion

energy.Then an evaluat ion method of internal b last power based on the

perforated cyl inder device was proposed and appl ied to the five explos ives

by ass ign ing different weights to the ind icators.

Research on the Blast Power Field Distribution and Gain of
Two-point Array Explosion

FENG Hai-yun,HU Hong-wei,X IAO Chuan,L I Guang-j ia,SONG Pu

Chinese Journal of Explosives & Propellants,2020,43(3):345-350.

The blast power fie ld of two-point charge at d ifferent array distances was

s imulated by AUTODYN software.The influence of the array distance on

the explos ive shock wave power of two charges was analyzed.The over-

pressure act ion area gain of two-point array charge was stud ied.And the

relat ionsh ip between the overpressure act ion area gain and the distance of

two charges was obtained.
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