W14 % 3 =1

2006 4 6 A

&b
Be

CHINESE JOURNAL OF ENERGETIC MATERIALS

7 o® Vol. 14, No.3

June, 2006

XEHS: 1006-9941(2006)03-0171-03

CL-20 Y5 B B R R

&
e}

I

X, 848m, hRd, Bz, 2 A, 56

(THERMFEFRE, BT % 710065)

PR g CL-20 R 25 F0H F e 2R 40 00 0 Ak 1 S 380, 08 1 3 9 9 0 R Ui 2R 0
CL20KE 25 AT T R T/ . 4R %], T m )

3, I OK BT
A 257 Estane 147 88 G 41l A9 “ Estane-G” & A i /& 5|

fLEE CL-20 #E25)5 , ] B S (G CL-20 AOBLARIEIE 5 5 s MR AR R W], G B AR5 CL-20 f U8R 5 11 20% 1Y

RiA2/NT 1 pum (9 TATB ] 2 3% B CL-20 B HLAREEE .

KR W LR ; CL-20; iFfgE; Bl
HESES: TI55; 069

1 3]

PNHHHE N R S0 25 e (HNIW, CL-20) & — il
REFR 2 AR, B 1987 AR [] HE RUK,  L mi 4a AF fiE it
(1 0 35 R A, 32 8 T SR 4 I ok T L. i RE T
CL-20 [y 4B AFRERE LL HMX 5 8% ~ 14% ,fE W REIR &
FEZ T J5 ol CL-20 U HMX, JR 3 il 42 & 5% ~
10% o [5 fi iaX  Je BH Af  Ja 3K 36 H , nok <6 Js 1Y) 3l g
i P 14% o AL I, CL-20 HLBRE 1]
T HMX, R, 262005k i — 5 I8 07 15 IR CL-20
FELGHUMUR T DL i KF 25 10 % Ak o A 5 30 7 3
CL-204F 24 HLAR R A AR BE 1) B Al L, 25 7K B i ik
BB B T 0 AL, B R R R 5 R A R R AR
REAPRHE SR R0 CL-20 M2 b A7 (0 B, A AL AR T
CL-20 K245 (i JR B2 o [ IF AR 5 1 A SRR 5 RE 1 R)
TATB Xf CL-20 £ 24 i Bl AR A

2 CL-20 8BS RHR

KBFEEIZ

SR FH R WK 807 78 S BEAT A i i 5

TERABEFE IR NZR I B IR A e A
JK B J5T R RE X 24, i FE IR BOK HE WO I R e ] 4
G 45 700 RGN (A2 5 1R 2R ) T 3% — e I, T
P Y A A FLIR B B AR R I B, I FR T
Mo B R ge 5, PRI DU 2 4w 5k
ARV o P B WO AN BEAT VR VR G IR TR A O 2

i

.
=)

",

2.1

5 B #: 2005-09-07; &[5 H #] : 2006-02-20

E£E : 445 & WUEH st H (404060204 )

EE® v REXE(1953 -) , &, MR LRI, FENFRGIEL AR
M L5

XERARIREG: A

BRI A5 21 6 BT A A A o

P BEOK B IR AL B 20, I 3k 1 R 45 790 0 20 e
VoS i A 1 00 v L BGR, TT ELVE RIASBR S5 OK B AN
fif B AL 1 CL-20 JE 24, BT LLTE 1 25 W 5% rp a0 200 5 ik
AT CL-20 F 375 790 FHORG 25 550 1) 38 5 52 50 o
2.2 CL-20 BFFIHEFE SR

CL-20 5 i T & Bk ( C=0) i3 50 (40 Bg | i |
FERE ) BT J T N . & R &g L IE T 1 55 T R Fh i
FIX CL-20 JEZG s MR PE L g, 25 RAIA R 1. 1 ¢
CL-20 # 4t , 10 ml %57, Se 50 72 12048 h 47 o

F1MEEREW, CL20 7ENHR ST ke =& 1
Bt LR LR B E T T A 3 R B AROR 7R AR I 5 v
MRS/ o AU AR A, PO IR 5 0E T A
R A5, 00 1 A 1 5, %) CL-20 [ 35 i B B 5%
K MR CEEA 1,2- 58 & b 1 A8 A% 6 AH Ik, {5 %)
CL-20 ¥ fif JEZNAR 22 80 o 1 700 1 A0 A0 R R P g HE X
VA O I A B A R B O SR I R PR B R o I A B
1A R 70N 2 p 3 RS O 1 b 2 A R R g AT o ke
FE  [F]—37 F00) 1) V5 e A ] 25 I i T A [ i A W e 2 31
EHRT CL20 5T oM Ol = P R ET
P 1 RDX (HMX ANiE T ax 28550 . M6 K B
T B 1, 2- 50 & A T Tk S A R R &5 7
MV BN 3 o

PRI Ay B 7 3ol e 7 K v 3k I ) Y 78 SR LY
PR L 8 450 5 91 B 2 2 SR R A b L 2R B 5 IRA A,
R F AR 60 ~ 100 °C o 48 2 FI) Y 1 — i 5] Y
HOFER TR 2 256 F X CL-20 gt/ 1,2-—
AL AT TS VRO B SN B SRS AT
CL-20 M8 T2,



172

03
o>
or

B 814 %

F1 CL20 EEARBRNPHARBE(ER)
Table 1 The solubility of CL-20 in common solvents

(at room temperature)

solvent dipolenoment solubility colvent dipolenoment solubility
/Debye /% /Debye /%
acetone 2.69 >5 isopropyl ether 1.22 0.28
normal aldehyde 2.45 >5 trichloromethane 1.15  2.82
chlorobutane 1.90  0.49 || ariation gasoline 1 0
ethyl acetate 1.88 >5 benzene 0 0.89
1,2-dichloroethane 1.86  0.10 || petroleum ether / 0.10
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Table 2 Boiling point of solvents

colvents bodl/ngicpoml solvents bmh/ng.,;cpoml
acetone 56 cyclohexane 81
trichloromethane 61 formic acid 81
isopropyl ether 68 cydohexene 83
normal aldehyde 75 1,2-dichloroethane 84
carbon tetrachloride 77 ariation gasoline 90 ~ 100
chlorobutane 78 nitrotoluane 101
ethylacetate 78 peterleum ether 60 ~90
benzene 80
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Table 3 The solubility test of polymer binders

solvents BA FB PIB  TEP EP35 Estane PBD
ethylacetate + + X X X + X
peterleum ether X X * * * X X
1,2-dichloroethane + X + X X + +
trichloromethane + X + X X X
isopropyl ether X X + X X X X
ariation gasoline X X + # # X +

Note: + soluble, x insoluble, # soluble in heating and agitating.
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Table 4 The impact sensitivity test results of explosive formulas

impact friction  temperature
formulas sensitivity  sensitivity of explosion
/ % / % in5s/%C
RDX/BA/G 96.5/3.0/0.5 24 20 -
CL-20/BA/G 96.5/3.0/0.5 100 100 271
HMX/ Estane 96.5/3.5 72 96 -
HMX/ Estane/G ~ 95.5/3.5/1.0 0 0 325
CL-20/Estane 95.8/4.2 100 96 -
CL-20/Estane/G ~ 94.8/4.2/1.0 8 24 275
CL-20 100 100 268
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Fig.1 Crystal of CL-20 uncoated, 500x

K2 fA )5 CL-20 JikL 30x
Fig.2 Crystal of CL-20 coated, 30x
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Table 5 The effect of coating methods on impact sensitivity

formulas coating Hy, standard
technology /em deviation
CL-20 - 18.6 0.19
CL-20/Estane/G  97/2/1 Technology A 63.1 0.37
CL-20/Estane/G 97/2/1 Technology B 38.0 0.14
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Table 6 The desensitization test of CL-20 with TATB

CL.-20/TATB CL—?O particle TATB particle ifn.p:?ct ffi?tion
size/pm size/ pm sensitivity/% sensitivity/ %
100/0 - - 100 100
80/20 10 18 100 100
80/20 43 12.9 100 52
80/20 136 18 80 100
80/20 136 0.7 24 12
S E 0k
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Numerical Simulation of Detonation in Condensed Explosives

by Using an Improved Eulerian Method

ZHANG Bo', YU Ming®
(1. Branch No.25 of Group 96411, Baoji 721006, China;
2. Institute of Applied Physics and Computational Mathematics, Beijing 100088, China)

Abstract: An improved Eulerian method is constructed to numerically simulate the detonation course in the condensed explosives. The
ignition and growth model by Lee-Tarver is used in the chemistry reaction law of explosives. The model has the following assumptions
that the mixing materials are composed of the unreacted explosives and reacted products in the chemistry reaction zone, 1) have the
addition of the volumes; 2) arrive at the equilibrium state about dynamics and 3) arrive at the nonequilibrium state about thermody-
namics. On the basis of three assumptions, first of all, Euler equations are adopted to describe the flow motion of the mixing materials,
and then the physical parameters of each material constituent, such as fraction mass, fraction volume and fraction total energy, are
described through an additional set of equations. Moreover, the pressure equation about the mixing materials is coupled to the above
equations, and the obtained equations of fluid flow are discretized and solved by a finite volume algorithm with high resolution and
high precision. From some representative examples about unsteady detonation, the key characteristics of initiation and propagation of
detonation course, such as Von Neumann spike pressure and reaction zone width can be correctly predicted by this method. The
results show that the method to numerically simulate the detonation course in the condensed explosives is reasonable.

Key words: explosion mechanics; condensed explosive; detonation; ignition and growth model; energy equation of material

constituent; Euler equation

(L3173 1)
The Coating and Desensitization of CL-20

CHEN Lu-ying, ZHAO Sheng-xiang, YANG Pei-jin, HENG Shu-yun, LI Wei, HUANG Xiao-wu
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The solubility of CL-20 and a number of polymer binders were investigated, and suitable solvents and polymer binders
were selected for coating and desensitization of CL-20 with water-suspension coating method. The impact and friction sensitivity test
results indicate that the “Estane-G” composite consisting of polymer Estane and graphite,and 20% TATB with small particle size
(less than 1 wm) in the compositions is effective on coating and desensitization of CL-20,and the explosion temperature test results
indicate that the coating do not affect the thermal sensitivity of CL-20.

Key words: applied chemistry; CL-20; solubility; desensitization
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