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One-dimensional theory for pressurization process
in explosive crack burning
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Abstract: The aim of this paper is to deep understand the pressurization behavior in evolution of crack burning, and promote
the acknowledge level for transition mechanism of high intensity reaction in projectile fillings under accidental ignition. Based
on qualitative analysis for pressure evolution in explosive crack burning, theoretical calculation is carried out for the
pressurization process in crack burning of a HMX-based PBX (with a content of 95% for HMX). Simplified flow model for
explosive burning products has been set up based on gas dynamic theory. With the hypothesis of one-dimensional isentropic
flow, crack pressurization process has been predicted without regard to viscosity and friction resistance. The calculation result
is qualitatively accord with experimental result in pressurization stage, providing a theoretical explanation for understanding
the pressurization behavior in crack burning.
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Fig.3 Schematic diagram of combustion evolution in stage 1l
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Fig. 4 Schematic diagram of combustion evolution in stage III
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Fig. 5 Schematic diagram of one dimensional gas flow in cracks

1 1+y

2 -1 21—y
Y )(1+72 Mf) ’ (10)

% P /P, /NTIGFHE, ()R D4 Ma; % P, /P, KT5 TG SHE, W E B Ma=1 £ A (10)
AR Ol i PR S 37 Y < = K7 o
XFF O n, 7E—ABF 125 de 9 Fl 005 2 3 30 s R 1 A8 AL R
dm, = 1, S dt — i, S dt (11)
A SOAHOTAR S AR . P IR R T RE TR e R I SR B s 3 n, I OTAR n A — B[] 25
de NI i 22 A0 R

mn = PnlMa(
R

n-1

Am, =m,Sdt —m,, S dt+p.dV (12)
s p, A ERIEZG %, dV R BOTIR— I ] 2D de Y Hy T RE T RABE T AR 10 K 25 (R R, 6 A2
dV =2ALu.dt (13)
s u, A HE LR A B B, R FH D5 56 &R 1
u,=c+bP (14)

e 5=9.5%107"" m?-s/kg, c=3.4 m/s, P [ 50V J2& Pa, u, B A0 & m/s,
XFAGERSR, BT R N REAE

dE = ¢y T, 1, S dt — ¢y Tytin, ., S dt (15)
A o) AER LI, KEZRE TR bE ™ A= it
dQ =p.dVQ. (16)

e O, o B i K 2 MR b AR A PR
P +de P20 A BROTIR n NGRS Z 8530 51

m(t+dt) = m(t) + Am, (17)

V(t+dn)=V(@)+dV (18)
_ m(t+di)

p(t+dr) = vardD (19)

011403-5



5 40 4 15 743 5 i i 1

., dE+dQ
nHm%T+ZR;ES (20)
P(t+dr) = p(t +dH)RT (¢ + dr) 21)

2 58— A ROT A AR ZS TR, X T A fRoC AR S B S8 B — A I DD B IR A BT, SE R R TR R

I 6 B

=ty YRS BT
e L

I
=ty +de

UG n=1
v I ]
THOT A I i K2 e TR SR i
L TR NT k2 it i) TR, B AN fE
TR T N REAR (L Byle
| ]
¥
OB . AR
WEHE IR S

i HIZ I ]S SHOT A
BT RS

I WOCHRASTE B
Yes i<t
Yo B 1] 5 4 3
GEETD

6 IHRRERER

Fig. 6 Schematic of the calculation process
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