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Relationship Between Normal Velocity and Curvature of Detonation Wave
Front for CL-20-based Aluminized Explosive
SHEN Fei, WANG Hui, YUAN Jian-fei, REN Xin-lian
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract;: The steady state wave shapes and detonation velocities of CL+20<based and RDX-based aluminized

explosives with same Al content were measuréd by ‘a high speed scahning’ camera and electrical probe measuring
velocity method. The function relationship between the normal ‘velecity (D, ) and curvature (x) of the detonation
wave front of explosives was analyzed.>Results show\ that“the detonation wave front of CL-20-based aluminized
The effect of curvature effect on normal detonation
velocity of CL-20-based aluminized explosive is smaller than that of RDX-based aluminized explosive. When x>

less than that of RDX-based

explosive is flat than that of RDX-based aluminized explosive.

0.005mm ', the reduced rate of D, of CL-20-based aluminized explosive is obviously

', the reduced rate of D, of CL-20-based aluminized explosive is slightly

aluminized explosive. When x<C0. 005mm
higher than that of RDX-based aluminized explosive.
Key words: explosion mechanics; aluminized explosive; non-ideal detonation; D, (k) relation; CL-20; high speed

scanning; steady wave shape

T

51

TR 2 — T L ORI T B IR
GHEL) b F 5 2% RN XA T B 25 U Y AL A
b ELA BA S R AR R L A A I O B 4R
S RSB 5 A SR BOAE L B A AN S T E)
THRZWME . Xk 2 n] 8, H RT3 R R
thifi 2l J1 2% (DSD) 3 i 45 W 58 . DSD 6 /] DL X 42
S NLTR B 7 R R AT A R AL B BRI A R AR
2% vl U I T B R T R R — HE 0 2 RN X B
I sy r R . AR T B 4 M o B R
T LT 2 U M T R e X A1 R D 1

WS HHEE:2014-07-06; {&E HHR:2014-08-17
TEEB AL RA983—) 5, TR NEELBRE

MALBD D, Go R R BTk RN 5L A
PP A DG o T DL — g 5 B Ao gl o AR % I A% 49 52
B HEATARAE o SR 3X U7 T H AT A A RO 2R
B %} PBX-950257 | JB-901417 | JBO-90215 | RDX/
TNTY HMX/TNTY 5t F & 8425 D, (0) K R
HI B 5T IR B

A5 R R e 1A AR AL S H R T B R S
3 A U A SRR CL-20 BE & BRAE 25 i 4 %
W T B e o AR 4R 52 00 45 R 43 BT 17 48 S U B 1A 9% 1)
HEE D, SR« ZHMER LR FESHEHAM
RDX 53 850 20 0017 X0 BE » LA R 1% K 24 18 32 4 1k
B TR AT IE P24 5 2%

Ae I 5 IR AR



HE OBRLRANECL20EBEARRRETENAL S d RN XA 9

EARVEE S A n
I £ Iy

1.1 HRE&E
CL-20 £:J% RDX JE T fRAEZ5 | 7 W& 1, R
FHE 3 T2 % W Fl & 45 4 25 | i i @50 mm X
50mm MY Z5HE , 254 B FE 400 1. 96,1, 75 g/em®,
X1 FMMESEEAERS

Table 1 Formulations of the two aluminized explosives

2515 el
Y T el RDX Al B
CA-1 75 20 5
RA-1 75 20 5

FRINAE S b 6 719 25 A RS B2 B, TH-14 1R A%
FEZY 23R RS S @25 mm X 25 mm, # N 1. 67 g/
e’ S5 i A 1 MR 2 HORY 5 TE R 2 — i i Pl
B A
1.2 ZWEE

K SIZ-15 %% g0 = e o 41 4 AR AL 4 4 32
24 o T DL AR SR R L LR R B AR 1 T
Horp, A E T OV IR, LA/ R 2
A XoF 22 TR 1) 5 ) 5 41 AR AL AR Ol 2 Bk 4 L i

S S5 G X v T 2 24 A S THT ) LA O 3 e 2 LR
BEE M 25 AR . O T RAIE IR A B Y
AR AL S BEE N 6 mm/ s,

Fe: ST 7

FHIPSE =L

Bl XBKETEHE

Fig. 1 Schematic diagram of the test apparatus
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Fig. 2 Photographs of detonation wave shape
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Fig. 3 Fitting curves of wave {ront
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Table 2 Fitting parameters of wave shape
YEZig'S Do/(mm -« ps™ ')
CA-1 8.47

a;/mm  a,/mm b

0.57690 0.09267 0.94154
RA-1 7.91
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0.89237 0.13521 0.92369
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Fig. 4 Relation of D, and D, at wave front
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Fig. 5 Relation curves of D, (x) for the two explosives
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Table 3  Fitting parameters of D, (x) relation for the two explosives
YEZi 105 D¢y /(mm ns D) C C, Gy f/mmil a B Y
CA-1 8. 489 0.039 0.127 46. 3 0.0123 0. 66 0.538 .65
RA-1 7.934 0.078 0.229 50. 2 0.0250 0. 64 0.517 .67
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Fig. 6 Relation curves of p—« for the two explosives
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