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Fig. 1 Scheme of experimental facility

« WA HEHE: 2011-01-26; f&EI HHE: 2011-05-23
BE4EB: EXL2RHE R4 H (B2620080135) ; FF E T A2 BT 5Y b 5L 4 5 B (106761120)
TEEBN: KEHQ9T— O, B W+,



52 W KB EE S FLALKE 28 PR A S R 25 ) SE R 217

SOOI EAE B . RS KE 2R SR R 4 L BON G RRE JE E Nl B, R R D O 45 B
HE B AR BT E AT, H B A% B 11 3 3 ok IF 5 il A 2 A 5 2 20 T ARG LA A 2 R S AL B 1 R
iR 4253 50 50.40.30 mm A MRS HEAT 4 2h . A [ i 0 2 40 R MR 5 BE SR E T, 40 i) B JELE T Ry
Y H#mA A S 112,126,140,154.168 mm” MZLALKEZ . 44 7 X & S 45 43 Sl 4 A B /N L S of 48
Bt 5 Bl U SO O A XA 2 A R R B S U TR A L S R R R T R AR L R
ZBS-10 A1 10 B AR H AN 30 7% 48 35 D AR UG 3 %€ 245 PN 8 4% TR B oI i S 1 I 1) 352 1 AR 4B A 5 =2 TB) Y
B 25 A, (G=0,1, =, 5) B AHBIRE Z [ (BB R D, =d, /A, (i =0,1, ==,5)

S0 FH AR TR S B R 14 mm, 430 B BUE B S 8.9.10.11 Fl 12 mm ARMIR FLAL KR 25 , 2 0% B
H1.21 g/em’®  SEBR R 28 C RN 6000, BRI RIRE G 3 W BOE B AR A R4 45 2R,

2 #ZRE5iITiR

T do BOBSE WAL TR IE N Do AR SRR R WAL o BEIE TR TE N D, o (e R 12 R 735
50,4030 mm BN OL T L X T A [ 2 2 i R A S 3 Bl 41 T3 1~ 3,
x1 BREREFAEZELGBEER THEEEE(HEFE R=50 mm)
Table 1 Detonation propagation velocities with different cross-sectional areas when R=50 mm

No. A/mm* p/(g/cm®) D,/(m/s) D;/(m/s) D,/(m/s) D;/(m/s) D,/(m/s) Ds/(m/s) LM%

1 112 1.21 2480 2201 1821 1422 1063 539 5%
2 126 1.21 2537 2262 1938 1689 1245 877 PR e A
3 140 1.21 2643 2399 2184 1932 1603 1124 IR SE A
4 154 1.20 2776 2514 2225 1998 1687 1316 G e A
5 168 1.21 2906 2734 2263 2056 1804 1456 PR e A

R2 BRERETRXABER THEEEE (#HE$E R—40 mm)

Table 2 Detonation propagation velocities with different cross-sectional areas when R=40 mm

No. A/mm’ p/(g/cm®) Do/(m/s) D;/(m/s) D,/(m/s) D;/(m/s) D,/(m/s) Ds/(m/s) FEIME

1 112 1.20 2 486 2078 1684 1231 934 432 35 T
2 126 1.21 2543 2204 1856 1478 1276 705 5 55 T B
3 140 1.21 2 654 2413 2 089 1802 1476 878 A
4 154 1.22 2778 2601 2144 1945 1642 1230 15 e A
5 168 1.20 2876 2677 2 315 2001 1796 1364 135 e A

RIBRERETRXABER THEEEE (X FE R—=30 mm)

Table 3 Detonation propagation velocities with different cross-sectional areas when R=30 mm

No. A/mm* p/(g/cm’) D,/(m/s) D,/(m/s) D,/(m/s) D;/(m/s) D,/(m/s) D;/(m/s) ST I

1 112 1.20 2 487 1873 936 0 0 0 55 T
2 126 1.21 2505 1856 1123 873 0 0 5% Tl
3 140 1.21 2553 1906 1345 1012 453 0 5%
4 154 1.21 2667 2103 1679 1324 1102 832 1R e A
5 168 1.21 2 802 2331 1998 1408 1222 1007 BETEA

MRS I A5 0 DU SR DA e FL AL KR 25 P B AL 1 B2 D S A AR B, % 5% A MM 25 it B A% 16 A )2 0
DR A AR AR R — 3 R=40 mm (15 B0 T 242 AN [ e 24 480 17 AR T % 55 e A LA KR 25 v i kA 25 it
UL A2 476 T 5 154 1 G R IR I, B 2 s s B A SR e 25 AR, B0 mm?®

MIEL 2 Hpal LUE 7625 0 2 25 260 T L B S 7 LA K0 24 v ) A2 47 3 B TG 2 47 1 JRE 1 8 R T sk
JIN o TR LK o e A 2 e M R 2 A=168 mm” Bf L RBHE N —6. 68 (m/s) /%, T2 A=112 mm” i, &}
A —8.99 (m/s)/°, Bl 3 24 MU R I/ s D-0 B2 B BE U . 458 0 08 Ul ) i B8 R . B 2 24 T AR
/N S T ABURRR T A B AR L SR A LA KR 25 B0 R E A T 2 24 AT B R [ OG
B, 2 AR ABOR R R . A=126 mm® I SR TR BB BOR i 1O AL R Ll 2 486 m/s, 1T A=



218 DS 1 5 i i %328

3000 o112 >
.. _ & A= mm-~
S, fetomm N A=126 mm?
i A A=140 mm?
- G G
~ — X A=154 mm?
2000 > . . 0 A=168 mm?
@ — . . .
E , ~
E - aamem )=—6.6860+2 922.7 had
1000 - - )=—6.8760+2 829.2
- )=—7.610+2 740.9
wmwmnnn )=-7840+2559.3
D=-8.9960+2 485.2
1 1 1 1 1

0 45 90 135 180 225 270
01" )
2 SR WM TE AN [ 5 24 4 BRS04 A% 1 B AR el 2k
Fig. 2 Detonation propagation velocity curves with different cross-sectional areas
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Fig. 3 Detonation propagation velocity curves with different curvature radii
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Experimental study on emulsion explosives charged
into the curved groove in an iron plate”

ZHANG Yu-lei', NI Ou-qgi', HOU Kuang-yi’®,
LI Bin', ZHU Ying-zhong', HAN Zhi-wei'
(1. School o f Chemical Engineering , Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China;
2. China Airborne Missile Academy, Luoyang 471003, Henan, China)

Abstract: The emulsion explosives were charged into the curved groove machined on an iron plate.
The detonation velocities of the emulsion explosives were measured by using the shorting pins in the
cases of different charge cross-sectional areas and different charge curvatures. And the influences of
the charge diameters and the charge curvatures on the detonation propagation velocities in the emul-
sion explosives were analyzed. It is shown that the detonation velocities decrease linearly with the de-
creasing of the charge curvature radii and the charge diameter square. When the charge diameter or
the curvature radius reduces below a certain critical value, the detonation reaction ceases. Based on
the experimental data, an empirical formula was proposed for calculating the detonation velocity of the
emulsion explosives in the condition that the curvature radius and the charge diameter were given.

Key words: mechanics of explosion; velocity deficits; curvature radius; emulsion explosives; charge

diameter; detonation failure
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