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Table 1 Hugoniot relation of cast TNT in partial reaction

5XE vtpi# p/(CPa)

1.00 0.95 0.90 0.85 0.80 0.75 0.70 0.65
0.0 0.00 0.62 1.62 3.19 5.66 9.48 15.41 24.69
0.1 1.86 2.71 3.95 5.74 8.35 12.15 17.?4 26.05
0.2 3.19 4.20 5.60 7.52 10.21 13.98 19.31 26.94
0.3 4,19 5.32 6.82 8.84 11.58 15.30 20.43 27.57
0.4 4.96 6.18 7.77 9.86 12.62 16.31 21.28 28.05
0.5 5.59 6.87 8.52 10.66 13.44 17.10 21.94 28.41
0.6 6.10 7.44 9.14 11.31 14.11 17.74 22.47 28.70
0.7 6.53 7.91 9.65 11.86 14.66 18.26 22.90 28.94
0.8 6.89 8.31 10.08 12.31 15.13 18.70 23.26 29.14
0.9 7.20 . 8.65 10.45 12.70 15.52 19.07 23.57 29.30
1.0 7.47 8.94 10.77 13.04 15.86 19.39 23.83 29.45
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Fig. 1

Hugoniot curves of cast TNT
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Table 2 Von Neumann spike and Chapman-Jouguet conditions of cast TNT

Von Neuman {8 CJ {8
D P, L u, P KQ Ley.
(mm/ps)  (GPa) Vo (mm/ps) (GPa) Vo * (mm/ps)
xwlt 6.85 28.1 0.63 2.55 21.0° 0.73 2.28

FCM 6.67 28.2 0.64 2.50 20.2 0.74 2.30

HE2 RR 2 BANTBETTREEREL - s
ER,BEHRNK N MY ERSE R @R ENE ng
ERMERMNAEZEER, REQ XML BESM 26F

6 A B F 2% BB B ] o 3 5
I ' A1
o= Y (5) S

2 2 2
O J(1 - gt + G(1 - s f3p'?
FIFIE 2 B4 B £ ~0.0350s, A T8 2 R AL K 5 5

%JommmEE e fl R YE 25 TATB 89 & M X 3% 20 ittt
' 0 02 04 06 08 1.0

0.93mm 2 /N g % : f

. A2 %&ﬁmri&ﬁi&%mwm
2 HEEYS

EHEER FE 7 43 4 i 24

:éﬁﬁ{ﬁﬂ*ﬁiﬂg{ﬁm FCM ( Free cell method ) # /% f‘ig.Z Pressure curve of cast TNT in
BT R T WA R % HE, I the siroture of deonation wave
FERAES DY Lagrange W% FRIBBASMH BRI ESBA. BFPFERO).(2)
(EFX HHEBERE"YERESHARAM RGBT EORMG . XHE—K, REKH
MEFYHREWHIES AETRTRR:

[p=(1—f)m+fpz 6)
E=Q0-£0E +fE+ (1 -f)p,Q
H
; E, = %exp( RyV) + B, exp(— Ry V) + pyey,
(7)

A, B,
E2 = R2exp(— R12 V) -+ "'“'eXp(— R‘).Z V) + pO th

b e, 05 IR A R B
B RE TR, B

i

ey = N (—_L{poQ + A—exp(— RuV) + ieXp( Ry V)
! Lo Po
i By )
:‘ ;)% Eexp(— RuV) + exp(— Ry V) (8)

HEHZIpEE, RIF AR R, T "Hﬁi%tl’m&tl: V B K/NE R B R BB f B



124 & fit # 8 : Bs5%

B EN FRAR), BETRE p,pyo

FERAE TR P, M 25 X 8 R0 4 B A S R 06 B4 UG 0 o 0 L4V AT, R s v ),
i v B4R RS RS LR T
2.1 —HHETHEER

HTRIEFCMBF TR SRR, A BER#TTHE, RENERTHE
TNT 32 3] 6.5GP2 RS2 IE A Bk ob b vh s i MR BB RO A V] SREAS . 1 3 93P B8 0 48
Fo BaXxm1)AMOHASTRME, b HEE CIBEY R B Y 2.4us 4, 1B
4K 11.5mm, 5E 3 BB BB R 6 FER + 4Bk, Mﬁﬁ%TmMﬁﬁﬁﬁ
GRMTRY

30 :
-— Expcnme:nla.l(ﬂef] )
==-= Igmition and growth
25F caleulations N,
Run distance to \
20} delom!ion = 12m...-\l‘l M
z N
2 5F - \‘Q‘fé
X B RN A
= 10t 20 1 gy e
5
E . 0 0 (3]5 1 10 2 lt?rnm
.0 0.5 1.01.5 2.0 2.5 3.0 3.5 . 0.0 1.0 2. 0 3.0
t/{ps) t/{ps)
B3 FCM 351 i 8 TNT s &y B4 SR[ 114 i B9 TINT 549 i+ 37
pt HER ’ 5558 pt 4R
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a sustained shock pulse of 6.5MPa in cast TNT for a sustained shock pulse of 6.5GPa in cast TNT
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Initial plane model
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Fig.8 Computational results of plane model(solid)
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Fig.9 Compulational results of plane model( hollow)

126
140‘ u:;..‘:-w b .
120 B :
3 l
ol
io100° :
H .
{
80 v e e i
0 20 40
IO 7 0. ) R
t =0ps
3 3% i

REFXBM1E L AER INTHER EREFRERER JWLEKXREFE,E8
REUEEDURE I EAHNFR HKNBRNIBETEHMERAR., BRELFHRY,
FXEUNTESREMERTEN,; EREFERIEZLSER, BAIBHREHSA
ARUREREERAERUSXRZEN); HRK REREHESEGRSTREREM
FI89 , 9] & [ Forest Fire 35 HOM REF BHTIHE, HATHEXRZRNBANG
REG-—BERE—LUE A FCMBFHHBI _RERTIRZERIEH, BlkEX

GHMERGRALSFE,

y

2 £ X W

1 Lee E L, Tarver C M. Phenomenological Mode! of Shock Initialion in Helerogeneous Explosives. Phys, Flu-
ids, 1980,23(12) : 2362 ~ 2372

2 BN, WHD . RUBEARR MR MEAL. RSk ,1995,15(1): 28~ 36
3KE . BEG, KN, —HERBRITE N A NER FCM. EFHERA D SITREXE(B6

#),1994.

4 WHZ BEEREFTHATASNKESSASRKOERELR. B4 50 E,1986,6(2): 137~

142



#3m WL % HF TNT HBRE G M K EAH 127

THE NUMERICAL MODELING OF DETONATION
PROPERTIES OF CAST TNT

Cao Juzhen Zhou Shurong Li Degian
( Institute of Applied Physics and Compuiational Mathematics , Beijing 100088 )

ABSTRACT  Referring to the data of reaction rate and JWL equation of state reported by Lee E L
and Tarver C M, we computed the detonation wave structure and numerically modeled the shock ini-
tiation aitld detonation proceeding around the comer of cast TNT by using the 2D Lagrange FCM
code . We also compared the results obtained from computation with those given by the above said au-
thors, and found both of them well agreeable with each other.
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