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Research on Low Velocity Impact Characteristics of Particle Explosives Based on Ignition Growth Model
DING Liang-zheng', ZHANG Zhou-zhou?, BU Xiong-zhu!, CAO Yi-han!
( 1. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing, 210094; 2. Xi’an Modern
Chemistry Research Institute, Xi’an, 710065)

Abstract: In order to explore the micro-mechanical process and main ignition mechanism of particle explosive under
low-speed impact, based on the analysis of trinomial ignition growth model, the test of particle explosive under low-speed impact
with drop hammer was simulated by AUTODYN software, and the influence of the change of drop hammer height on the
temperature rise and hot spot formation of particle explosive was analyzed, meanwhile, the temperature rise formula was
establisehed based on the thermal energy principle of plastic work conversion. The results of numerical simulation show that the
peak stress-strain values usually occur at the particle boundary, which results in a large plastic work at the particle-particle contact
surface, and the plastic work can convert more heat energy in a short time. ALPHA cloud diagram show that high temperature hot
spots appear and converge at the particle boundary in most cases, high temperature near hot spots causes explosives to react.
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Fig.1 Schematic diagram and finite element model of the
impact device

B2 HEREFHRMH REE

Fig.2 Micro layout of particles in the calculation model
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Fig.3 Line chart of particle temperature rise comparison
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Fig4 Parameter correction process
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Fig.6 Cloud diagram of force distribution of particles
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Tab.5 The pressure peak of particles at different drop heights
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Fig.7 Curves of average internal pressure of granular
explosives at different drop heights

2.3 FRESTERRIELME TR S AT REDHR

RIS RTORLHE 24 AR T 28 T 1 3RS B
AR, RO R AR, 15BN R B 22
R ALPHA ARV AT =, AN 8 s .

j =450us =450us

=500ps | 5004

(a) ALPHA

55005
(b) B4

8 TEIRTZIMEZATRIA ALPHA FIEEMIHE T =&
Fig.8 Distribution cloud diagram of ALPHA and plastic
work of explosive particles at different times

K8 (a) ALPHA 731z B TRk 24 JRrii
POSMHIEIE EIA R Fn i A LA i A
T t=350ps AR RIURL S FURE R fid a0 B2 A PO
JEBHIREY g1 RRBUAE, OVEETE 0.1 ZiA o B R

R, M g S gs M AT LAE B AW i Py i
HOELE I H R W R ARSI, 7€ =500ps B LT
FUWEER 1Y " A, 7E A SR KEZY SO AR
FERAERENN, 7E =550us B, A SJEFEHBLT LR
RLEEA 1“7, i 8 (b) AT LI IR 5
Ab S TR T R P B 2 . A RIRSF ] A R
FAMIAAL AT Z IR A R, (AR s ] Py 2g 5
SRR EFHE S, FTLAE 8 (a) HirlE
ANTm] sk Z0 A5 O P2 o T ) 52 oy B T ¢ v T
P, B SUNRE o £ b a3 b AT ROk S8 Sk 2 S
DAL PR A A = A i, B, IR HZE
A R T RS B I [ Bl 45 S BOE Z 02 R A=
FaRL, H3CHR[ 16545 1E—E

P19 Sy 5 Tl i B ORI 2L S5 o o Rt ] A2 4k
Blo HIE 9 ATl JRHE T R REES, KEZGII )
AR BB KEZ I SN B R O AR AR 1 TR AR R ER A
2 JEEIRUR R/ IR EE R sz, R AR AZ
HEHAE d 9 400pum Fil 500pm FY HMX JRiEA[A]
P FROIRTHE, 455R0E 10 Bk,

7=20

— h=30

081 a0

- — h=50

< 067 — =60

5

< 04
0.2

0 800 1000

200 400 600
t/us
9 A[EFZST ALPHA PEREIZE (L E

Fig.9 ALPHA changes with time under different drop heights
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