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Table 2 Fitting parameters of wave front

d/(mm) a;/(mm) a;/(mm) a;/(mm) 7/ (mm)
9.97 0.4003 0.0598 0.0135 0.9388
14.95 0.4601 0.0970 0.0163 0.9622

29.98 0.9271 0.2570 0.0326 0.9792




304 = H L7 i 2 Eild %20 &

5 3t D, (0% RHE KR

MR SRR AL 7E <20, OR 996 FBI P 3 1L R D, L5 5 M i 3% e 45 65 46 +=>0. OR 1O [l Py , B
SRR E N D, AL « A K T HIE S HRA .Y e — @0, D, % AR RN A, Hi&
St D, B0 AR LT R E B BB S . b T BRSBTS % K 4
LR AL L

W3 AN 0 e o, CINE TR B A 2 152 2
W TE ¢, B 200 R T 1 IO 1R 7 O 305 e N —
JRERE B a0 STERIZ b Lby SO AT IS — 2. W ‘
ST TR ZE DAL HR B0 AL T P 6 7% L HOvp i 4
AT TR 2L L bob, Wby b, 53 B IR by SR b,
BV LR 7 1) L T AT 5 2 25 Lk S £ R 0, RN 0, AR
M EBBEENMER A aay =aras sava; =boby
ara, =b,"b,"=bb," . WEIHAT LA A 40 H LR
JLA

(1) 2k 1 Cay £ 01 ) KR 8B R B & T Wave front

Propagation orientation

MR, Boundary of charge
(2> T30 5 031 B 4 OB b, S o —

>aiby >acbo . VLW HEE MR R DAL G 0 KB W K6 HE%EMEERERE

[l BN 3, B2 I H I PR T, A Ot TT LA HE TR RE Fig. 6 Sketch of detonation propagation

A6 5 P T Ak e 1ol PR A B0

(3) DA S 56 XOL N 281) 8 o T %) il > 1 e 4 1) 7O 00 3 T G KL IR UL 0, AR BE R O a5 1m0 0 00 %) S B 1T
AN 88 b6, <boby . FEBTA]1E] BE AR S5 B9 15 D0 T 60 BOTR BT /IN T by B35 T R, A I S HE , 105 1) 9 K
U0 R TRT ) 7 000 38 T 08/ S

(4) FE by s 3Z W 0] 3N A% 3l IF 41 A& e 2 19 [R) B, S g DX A 7 AN W A B RE 5, X I I T AT Rb AR
ARG S AN B I RE 2 0 (AN b, 35 SR IERD b0 BB MALE . Y aX i sh 25 5 72 1k 3 57 i 5, w5k ak
A DR 28 R 40 0 A48 S D B TR IR

25 b RTIA , R HIOR S5 ik O T A s A R BEARCIR AR S B TR N X R R B R FE . D, Y A U B T
2 1) 100 5 PR NS W s /) U PR A RE S T A U0 IR T N Bl e 1) T O Bl . A S T AR LN L« BN AR
V%2, D, R 7 348K, AR A R B, 3 U B BB 2 458 #6 AH X5 /0 5 78 5 00 30 A0 0 DX, e 20038
AN, D, i R R, I B RE R RE R R (AN, X F D10 mme (9 2 24 3k E L 24 B 2 AR -
0.5 mmZEfbE] 4.5 mm BF, fi 2 0. 07 mm ' 4LF] 0.47 mm ™', L B H 7. 48 km/s 1L F]
7.00 km/s;24 r M 4.5 mm 2L E] 5 mm B, iR A 0. 47 mm ' AE L F] 1. 43 mm ', A E |
7.00 km/sZEEF] 5. 16 km/s) . R, B LK #h 20 28 16 3 1 SR S e 320 0 % i X6 s b7 X i 2 52 ) 72
FEM—T S50 MA S D, Mx LR 5. B D, AURERT o, i HAKE T £ & <<0 B, D, #i,«'
>0 B, D, /N HAE ¢ — 0« 8K, D, i/,

BRSO, B A S B2 00 A B X6 SN DX ) R T 0 T N A . R SR T R L AT DL R K R ) 3 2
FEIUAE Y Hb flly A6 S H AR AR a0 6 2R LT TG L 2 A i Bl R AR N 45 A S
S FT AR AN [] B AR 25 24 0 55 i 9 22 e AE T 28 I %) 2 b il R AR 1 A ] F 0 B Ak 1 il 6 22 SR K
PRI ot Al 2 I A 9 ) g ol i S B T O R D b ot R AR AR e 24 AR B K 0 R R N X ) R i)
/0N U R T b ) AR AT 2 L Tl b ) vk ) AR VA0 SR R, K 5 AR RN 1 A e 4 e R —
H,

6 D, H#E
ARG BT M8 e o AR 9 25 10T L D, 28 Az 1 il R ARk AR G L B



533 AR 4 X BFEHE 2 D, Go) 5% 28 3 —Bh Ble ik i 83 305

D, (k.x") =Dy [F) +G&D] 4)
K FGo)FmR « Xt D, BRI, G FR & XF D, BRI,
D, 7] Bl S D, P REE 2 = GO WS THRL, 455 181 6 AT A0, 5 M I vk 4k 5 24 AT il 2 22 i)
WY JE FA R 000 R 8 8 B 42 - B R A0 o B LA ¢ & AT DUAS 2]
D, (r) =D,cos0=D,//1+ (H? 5
AR () S 45 1 2l AL S R P O 2
_ < (r) + 2 (")
1+ AT
(6) XA S 55 — T Ay ot T A 90 T ot e = o) 100 565 55 0 Sy - T DAY D8 I TS R ) R T B T 7 1)
46 TR T PR ) 95 B T 0 ot A
«” SRy T 2R R AR B R B (6) 2T A
. ) [+ =3 [1+ () ] 4
R AN
") =2 M+ O] — WO+ L]
L1+ ()]
% D,=D,/De; K251 CT 3 Doy =7. 777 km/s. Besr BR8] D, (e B R WNE 7 FR
FGo [l Bdzil ##i3& D, (o) &R W R T RT3 2 D, -1’ 5 R AT & WU K R 4K
B Bt gy LA X O Xy Bpx it 50y

D,(k) e e Bk?
Do, =14+A(f—w)*— f] TrCe

KA A BLCLfa By G SR fACREEA RS A B R L. ol R0 005 45 2 A9 4521 I
K 8. MaSHLE s,

(6)

K

D)

+ pIn[— InCuk') ] (8)

K’/ (mm2) K’/(mm~?)

B 7 D, e i B8 D, (k.x') X Z 404 M i

Fig. 7 Bn (k-k') curve surface Fig. 8  Fits of B,,(IC,IC/) curve surface

£3 D HITERMWESH

Table 3  Fitting parameters of D, (x,«') relation

A B C f @ B Y " v

0.077 0.523 10. 213 1. 500 1. 901 0.317 1. 209 0.076 0.102




306 = H L7 i 2 Eild %20 &

FH T 5 U A B A A O L () P Y e — ARV R ] B IR LA S BOT R AL S
R FHREMET . SN A TETRR D, (k) KRR TI R RHOR A EGE 5 R BER) D, (o) KRB
PEAT T LS D5 B B A e S A S B BN A=0.135,B=0.392,C=11.220, f=0.556,a=
0.669,8=0.744,7=0. 973", 8 9 25 T 215 mm 130 mm 24 KF H 35 1 5 5 5256 45 58 K H %
PR D, (o) R FEATHY LS THRE B R el LUA 1 2 5 A28 15 mm W, 3 RS 59 H i 1w 5 12

BRI M HAR R 30 mm B, PR TSR (ECAR 5 50 90 (B A AS R R B 9 O B9 L (HR D, (kskD 6 RIS
TS AR . B UL, = EARTTS .

tor . d=15 mm B0F e d=30 mm
14} B S
I 25r TR
e
10__ . 20F . S
—~ | —— Experimental data 2 —=— Experimental data
é 8r —— Calculative result with D (x,x") g€ 15+ —— Calculative result with D, (x,x”")
T 0'_ """" Calculative result with D (k) T L Calculative result with D (k)
| 101 ‘
a T F
2 5 e
OF ok e Ly
—9 1 1 1 n 1 n 1 1 1 1 1 n 1 3 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0 1.2 0.0 0.5 1.0 L5 2.0
2/(mm) z/(mm)
B9 B SE g 5 R Y B
Fig. 9 Wave’s calculative data compared with experimental data
A
7 % B

TE 1 5 BEIE >0, OR G PN+ R T304 B 1T L pb 23 ) 22 A, AR 0]k i J A B2 R 2 A S 2.
R i 3 B 728 A0 AR RAE BLAR BOSZ MR 0] LAAS M 2518 K 25 1 3 ) SR 8 D, AN U T 488 55 5 G T 24
2R s, 17 ARG T 30 B 18T 0 il R AR AL ' k"0 BF D, B0k <Z0 B D, B8, P AIB R 2, [l
16 T 0 2 s =05 X TR ELAR BB 24 L 78 e — SE B AR TR o MK U D, B

B UL S AEA SCIT IR D,y Geore) S FR 1 ! 58 R TURIE 3K 5 A e 52 M L2 PR AR i X
SN TR B 5 E AR B B —E Y R L RIA A R 2 S B S S
PR PR A i — 2D TR ABEGE . 53 A0 1 9 BT BB A 7E S X0 4R 2 T8 AR R e RT3 T ) 2
Ly PEAT S E R B A A B S El B AR B R S5 2R O R BT Rl

References:

[1] Bdzil J B,Davis W C. Detonation Shock Dynamics (DSD) Calibration for PBX 9502 [ A]//Proceedings of Tenth
Symposium (International) on Detonation [ C]. Boston: Office of Naval Research,1993:146-149.

[2] Hill L G,Bdzil J B,Aslam T D. Front Curvature Rate Stick Measurements and Detonation Shock Dynamics Calibra-
tion for PBX 9502 over a Wide Temperature Range [ A]//Proceedings of Eleventh Symposium (International) on
Detonation [ C]. Colorado: Office of Naval Research,1997:1029-1037.

[3] Collyer A M,Dunnett ] D,Swift D C,et al. WBL Detonation Wave Propagation for EDC37 [ A]//Proceedings of E-
leventh Symposium (International) on Detonation [ C]. Colorado: Office of Naval Research,1997:12-20.

[4] Tan D W,Fang Q,Zhang G Sh,et al. Experimental Study on the Diameter Effect for JB-9014 Rate Sticks [J]. Explo-
sion and Shock Waves,2003,23(4) :300-304. (in Chinese)

WEZE, T F KOTSRS B ROV BT IT [T, B 4E 5wl . 2003,23(4) :300-304.

[5] Sun Ch W,Wei Y Zh,Zhou Zh K. Applied Detonation Physics [ M. Beijing : National Defence Industry Press,2000;

493-500. (in Chinese)



533 X kB 55 A B E 2 D, o) FR 30— B et 1 5% 0) 307

MRS, DESR, 22 W B EY R (M. JLat . BB Tl A 2000:493-500.

[6] Bdzil J B. Steady-State Two-Dimensional Detonation [ J]. ] Fluid Mech,1981,108:195-226.

[7] Zhang X. Level Set Method on Non-Ideal Detonation of IHE in Curvilinear Coordinate [ D]. Mianyang: China Acade-
my of Engineering Physics,1999. (in Chinese)
gk . SR A bR R P B R 2 R B AR DAL AR 1Y Level Set 7k [D]. 48 BH . P B TR 9 BEAF 55 BiE - 1999.

[8] Zhao ] B,Tan D W,Zhao F,et al. Experimental Study on the Non-Ideal Detonation of UHE with Confinement []J].
Energetic Materials,2005,13(4):217-221. (in Chinese)
AR IR B LR B AF AT RO 25 AR BARR S SR E T (). S REATRE. 2005,13(4) :217-221.

Discussion on the Improvement of the D,(x) Relation of IHE

ZHAO Ji-Bo,ZHAO Feng.TAN Duo-Wang,ZHANG Guang-Sheng,
PU Zheng-Mei,SUN Yong-Qiang

(Laboratory for Shock Wave and Detonation Physics Research ,
Institute o f Fluid Physics \CAEP ,Mianyang 621900,China)

Abstract; The phase velocity and wave shape of insensitive high explosive with diverse diameter were
measured. Through analyses of those data,the relation of D, and « is discussed. With the same curve,
the greater of the ratio of curve,the faster the reduction of normal velocity is. So the D, (x) is used in
whole wave shape. The calculated result used by LS method with the new relation is in agreement well
with the experimental data.

Key words: curvature effect;non-ideal detonation; D, (x,«’) relation;steady wave shape



