9526 % 454 wOE 5 W ik Vol. 26. No. 4

2006 4 7 H EXPLOSION AND SHOCK WAVES Jul. s 2006

XEHS: 1001-1455(2006)04-0381-04

ARG EBELTRERR

Kt m A HALRNF
o TR B 5 5 6 b RLBR I 7 U1 2881 621900)

l'lll

WEE . RITE L T R REZ R o R I T s, VR R AN 20 kg VB BECH 0~ 15 m, X A%
20 mmX5 mm. EZ 2.8 g B KZGH FEA7 R EOE 0, 30 5 T B A LR 4R 25 Tetryl A1 JOB-9003 4
24 R 95 Sl o R L VR R T Tetryl MEZGAN JOB-9003 5 25 A KE (74 & 7 29 3.5 m F1 6.5 m, X V&
il JOB-9003 MEZGRE S i i AT T B3 G 4 R S IR B A . RS SR %R )
T K 24 1 5 e o RO

SRR BRAE ) R VR K

hESES: 0381;TQ560.7 E#RZERMEE: 130 - 3510 MEFRERRG: A

1 35

e 25 1) 2 e VERE 2 DRUEXE 25058 VA 7 LIs i e 25 N T A0 P R A 22 4 ) o B REE . AR R
2R I AR RENE AR W L R TR S E A LRI Tk 2y e o B RIS L2k
IS, FRT 7R IR ENT R T I 2R LA = B R . m T RE 2 2 BN X T I AG L
Ly A o 2 A EAT) O I M

ARSCHA G T — BB BRI DU X B R A HE 25 25 B (500 mg~5 @) AR &, A5 T
AT 1) 7 e ASCJRR R 0 3 J7 92 (LA 3 B3 S I 58 08 520 L 9 Bk 246 245 A 43 o J2% O K (D 50 mm X 100 mm
ZEATHYZGRE) L 24 7 2 B AT LA 22 v B SN 3 5w 5 9 (A0 200 mg 3 g ) NS AF AT LI 5~30 kg
R Y R TR E 15 m, J2 BOBLDURE 2 K M g8 o RS2 B Al 49 A B 0 S 1 s N ) 28 A M RE L O B 1 24
f14 22 2 8 1 {1 42 Al 52 s %) R Al P 0T 9 s

il

2 iR I Flying ring
Electrical gourd Steel cord

2.1 RpE= Acceleration gauge

. T\ S 3=
K25 T B o L 2 Releasese —
WE 1 Frs % D20 mmX5 mm
R . SR Bracket Drop hammer

YEZ R 2 A 7 T R 1 T S (% iR Explosive Sample box

o SR s E Localizer

it 2 R LD 20 95 R e Loclizer

W22 48 R AR RETIOR b H 4 Target Fixed board , Target

T2 T 7 i SR TR — [ 4 —é: e Seassanant

TERNHUE 5 B SR JE AT B B 1 ko2t v e oL % A Vel 2 94 i L R 2

1R Y5 55 b T A0 0 A 4, K 25 52 Fig. 1 Configuration of drop hammer Fig. 2 Configuration of drop hammer

B4 5 B R 0T e & AR R E RO, impact test impact set

168 3k 7 3 SR A5 R K T )
T K 24 S 5 TR A R A S IO S 0 K 24 D A e A T ) R DX 1) DT AR K 24 B SRR B

« YR EE: 2005-05-13; 1€EHHEE: 2005-06-29
EEE . IR 978— ). 5B Wi 1.



382 DS 1 5 et i %26 %
2.2 RN
R FH 1 T SR ARAIL o P45 v 4 A e AR 2 O A Sk S o R B % o R T S R K S L
HH Eh%‘(ﬁlﬁiﬁ?ﬂzﬁr%ﬁi%&iﬂ"ﬁi’ﬁ*’ifiﬁ%i’ﬁé%?ﬂhﬂi%’zﬁ}%,EE%‘T%E@% 1 m,HEL 70 cm, ik

PR A TR YD-202 B[ gz Aonp s U AL AR o B YD-115 UGk BE 22 5 7 5 R 2 3, ) & %

R ol P A D R I P T R B R R N 100 km /s

3 KEHER

EEELTRAERE
& 3 JRVEHEAE 7.5 m ¥5 = MiEd JOB-9003 24
J IR KEAS BLAY 1% (9 000 s '), WK 3 Al F i,
MNER 1 WRBEE 7 0 Sk VK bR o O R VK ARG A S
AT 4 <, T o A A S A B Y D AR, 3R
AR V% Bl oF SR ) TR s NS 8 M o b
d B R EE 14 WEJS (29 0. 8 ms) H B K kO,
& B B 0 24 % 2R AN RO
3.2 WMHEANEEBEELTRE

A3 DR L2 B T JOB-9003 245 ) #4714k
5 COLE 4, "] RLE AR JE L2 B R JOB-9003 24
i K BN ) R P R 43 S AE 3.5 R 6.5 m A AT

3.1

E

&l 3 P HRdE i JOB-9003 25 F W48 KE 1 0 i) 1R
Fig. 3 Ignition pictures of JOB-9003 impacted

by a drop hammer with a high-speed camera

(a) Tetryl (b) JOB-9003
O oo e P
............................ o Noreaction _,&.,.‘,,.,,&.,,,,.,._....‘..‘...‘.‘..‘.‘....‘.‘....‘
B e ® Reaction Sk-\- O/\&‘g ........... ’& ...................
(-/g\&\ R VAt &"6’0“':&'\6'—3’“&*{3{
] e e BE o Seibendeneherdaa e abendennhaednente obo L
E o, £
S Feeee 0N @.\6) garteedesieroncte £ Pieiebebdedebedebodibidodidond
e A D Py .‘g.{&.’ ..... o,g N PR PR PR
............................................ O L
D2 T 2/ o No reaction
............................................................................................ @ Reaction
T3 s 7 9 11 13 15 O3 5 7 9 11 13 15
n n
& 4 VR 5 R JE L 25 R TOB-9003 F % ME 4% 10
Fig. 4 The ignition of Tetryl and JOB-9003 after drop hammer impact
3.3 WMEANRERE
R 5 B d JOB-9003 25 H Ml Tetryl 25 i 28— ; : : < Teuyl
WHEIE SR, R ks [ ] esomons
e RN
2 3 3 s 20— = - : -
Ap =0, 080 VW o o7 (VW) o ofvaW ) & T NS sl
R R R 5l N 3
J:EP (Ap RS p R (MPa) , W S TNT #E SRR LI U R S B
7 (kg) ,R HIFB L (m), 12—
THH 2.8 g TNT 4258 MG AT 7E 1 m Ab 1Y N N R B B B
3 4 5 6 7 3 9 10

BIELA 27. 35 kPa, MEH A LIFE H JOB-9003
YEZGTEAN R V% 0 T A48 16 B8 X ] 76 14~ 23 kPa,
Tetryl ¥E2 F 1 KEME R X [B] 7 13 ~24 kPa, ¥/NTF

h/m
5 B ERIE SIEE LR

Fig. 5 Blast overpressures versus drop height



%4 fRBEHE 45 - R 25 R ¥ g o U B 5T 383

2.8 g TNT K258 SRR BB R  7E 2.8 @ TNT K24 58 Ak 32 B T (i — 2 DAL L R T IX P ol A 24
KRBT RS 5 BN 5 (Rl Tetryl K25 B fe 48 5 ¥ 5 3.5 m Abw A B K, JOB-9003 K 24 )5 7 4 ol 7%
6.5 m A HIE, K Tetryl ¥EZ5 B & [k JOB-9003 XE 258Uk, 425 i A2 1000 v 1 48 46 8 R 5 7% =
BeA W B2 0GR 100 P 0 24 B0 A e M I 0 T T A g A I S T ) s TR I %
JH S 40 W e 245 2 5 A Al A

4 HERE ®1 MHSHER

Table 1 Material parameters

KA R ICHEFE ANSYS/ R o/(g/cm®) Y/MPa E/GPa v
LS-DYNA X 347 JOB-9003 25 50 likk BEdhi)  7.85 105 214.0 0. 24
Fr 0 7% A o o R AT T 4E Bl B CER A D 7.85 235 210.0 0.26
TFEL {8 ) 0 A R 3 47 YE25 (JOB-9003) 1. 84 45 10.0 0.30

LR TR R I E W . SR T mmOX L mm RA% AR AR AL DL 6 T 7 e B TSR R R
37 TR (A TR (S R 1.

H T 592 Pl 0 £ 4 ol e R PO BT A B AR IR DR I S SR IR (S S IR A — . A It
B VR A 5 R R 1 U B AR A5 5 R AT P i A BRAS B — 4% LEBOL M RO I BEF 5. T 7 205 A9 1K
56 Jon R A 5 5 TR B I BE XS LG, AP R R LA A RS IR AT A B 1 R RN E O 2 4
km/s* o HBE ARG AR B A B K32 0 D 2 80 KN DL ity T s 04 1 S 7 24 e B A2 g VR T 80 kN,
YEFRIAERE 25 R 1 (8 de KB A7 R F 250 MPa,

JOB-9003, h=6.0 m

6 .
Acceleration point .l - j\ . :g:ifliit;;)tzal results
!
;; 51
< 2+
S
1k
0 A
Yz 0 1 2 3
o t/ms
6 2N ik v i i S A &7 g B i S fE S i R R L
Fig. 6 The model of big-bill impact Fig. 7 Comparison of calculation and test accelerations
A JOB-9003 K 25 )7 ) & 43 of J 3T AR B2 A B0 1M1 50 9 JEE ® 2 WEMKRE
F 0 Bt WL 2, DL B T 2 oK S a3 e TR 4 2R UL &1 8, ML Table 2 The hole depth of the target
AT LLE M5 45 R 5 AR AT h/m R d/mm
e FH 5 i A 2 o 4 24 1 PO AT AR 10 mm (KEZG I 40 b 1Y 6.0 & I 2.66
AL E AT Z T30 IR 9 s 7.0 JZ 3 2.81
NI AT K 24 e 3% T A i it 5 R SR 35 T Bk TR i o 5o RREL 272
i 1 ms B FHRAE S H 2 500 MPa. FE J1 # F Susan it 5 8407 . EE -
. VA .45

3 B TR Y (SusaniX 88 P AE125m /s f 7 T TS AE 25 e K2
F14925 130 MPa) ; 8 A i i BERFLL ] 20 2 ms, KT Susan 50 Al Steven 28 56 56 L AF FH i) ( —
AL RINEIAR S 1 ms) o K2y R Bk v 48 i s 46 T ) 8¢ s B9 T RE D D 2 ol el R4 o 24 1 mp 2
TERAEZS R b A S AE R — G BN 7 SR S B0 SR I 0 M F I [6] . 3 262 3R W AE R 24 1 vk
i 4 ol A T R A BE T e KR 2 a5 U WA B R T T 8 PR B4 A 2 LTI 24 TR R 2
A, 5Pl BT ST 45 R A — B



384 DS 1 5 et i %26 %

OF —— h=60m L, =2.6mm 05F —a— Center point
-0.5} —— h=75m L,,=2.9mm 0.4} ."y —— iaféit(l)s point
=6.0 m
-1.0F 03
< o N o
g -1.5F E L%
= ] 02}
T 20f ':‘.:::
. ,
—2.5F .‘*‘\\\::_‘:--l-.—-—.-- 01 S.s
30k —0—0—0—-0—0—8 ok h
1 I_ | 1 1 1 1 1 1 1
0 0.5 L0 0 05 1.0 15 20 25 30
t/ms t/ms
[ 8 THA 4 o U TR AR Ak K B9 HE M JOB-9003 #2532 Syt 2
Fig. 8 Calculation depth of the hole after impact Fig. 9 Calculation pressure of JOB-9003 explosive
5 & i

CL R 8 0 25 K 25 43 o SO 00 T 9k v Bl et 20 kg JBRVE R JEAE 0~ 15 m, n] 4T MLA% & 20
mm X5 mm YR 2y 7§l SR I3 5 3 Ao AN i A% 445 5 v A R R K 24 ) AR B 4 e
i P A o S O % B B 2 Y 2 A B, (20 KT P e M K 24 (Y % R o R K R
iy Tetryl KEZ5A1 JOB-9003 K 24 () #5 XF BUAEL 7% 5 73 31 29 3.5 m A 6.5 m, 45 R R W] a5 07 i 7] L
0 A 2 1 9 A o U . (3O XTHE 2y 32 Ty i R AT TR BB TR AR SR A AR AT

S E
[17 PRI 6 300 1k 5. 95 Ak 0 o SO 2 (0 90 B RS 3000, A R bR 200412285 — 238,

DAI Xiao-gan, HAN Dun-xin, XIANG Yong, et al. The measurement and numerical simulation of the projectile
deformation in Susan test[J]. Energetic Materials, 2004,12:235—238.

(2] Phlbok. 8 5V 0 F B 25 % 2 PR B AP 98 (ID [T, K2 2440, 1996 (3) ;12— 14,
SUN Ye-bin. Study of explosive safety under impact (ID[J]. Chinese Journal of Explosives and Propellants, 1996
(3):12—14.

Study of drop hammer impact sensitivity for big-bill explosives

DAI Xiao-gan , XIANG Yong, SHEN Chun-ying, WU Xiao-yong
(Institute o f Chemical Materials, China Academy of Engineering Physics ,
Mianyang 621900, Sichuan, China)

Abstract: A method of drop hammer impact sensitivity test for big-bill explosive was developed. The
weight of the hammer was 20 kg and the drop height was between 0 ~ 15 m. The size of big-bill ex-
plosive was @20 mm X5 mm and its weight was 2. 8 g. Tetryl and JOB-9003 explosives were tested.
The threshold heights of ignition for two explosives were 3.5 and 6.5 m respectively. The course of
impact for JOB-9003 was simulated. The calculational result well agreed with the test. The test re-
sults show this test method can be used to measure the drop hammer impact sensitivity for explosives.
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