FRVECI BE | wOE 5 W ik Vol. 34, No. 1

2014 1 A EXPLOSION AND SHOCK WAVES Jan. . 2014

XEHS: 1001-1455(2014)01-0115-05

HEMBMEE R TR SR ROR R WEBER

Z¥E KEX . F.LENLRE,E OE.E K
(P AR B AR B 5T BT, B VS P& 710024)

TE R T RS R TR 1 M A 2 e K 25 VEAE R M AR TE L 72 L 80T 1T W 4R 0 2 P 0 4% KE VB T T A0 7
BT o SR EE B 7 2 AT WA fE AT A b BT T 120 ¢ TNT A1 180 ¢ TNT M EERIPHZG T
T A O 24 S 565, 3R AT T 8 B A [ B 280 0 655 45 1) 57 6 T EF 0 719 238 10 G R, L PR EF I AR T e R AR T 5 S0 0 /R
B 15 7 TV 0 B 4 SR A ) 4

KB BAE S A R AN R 5 N R AR

FESES: 0384 E#RFERAB: 1303599 XEkRERD: A

XFNERERKEVE I N AR AR IE . O TIF 20158, T. Duffy S8 6 3 98 M 4K 5 R B A 52 44 1) 1o
75 R A R 78 R AEURME HEAT T FSE . N. Rushton %5020 %6 3R MEVE T R BEJR 9.5 mm . K& 800 mm,
HME 324 mm (4R 7 15 AT S 56 0 AR (EASS JULAF 5T, T A R ) 8 e 224 %) [0 e T2 e 24 L BR OB KA 24 fof 4 7 4%
DAL AR TE B K. T, Duffy S50 B0 5250 A4 Ak Ay B3ARL I 9 P 0, 7 4% 4 aod 7 b 9 0V Jh 1 86 5 728
B oS00 A Ak X 7 72 B b 1R 7 S5 R0 AN AR L Yo kg U T AR A T 0 4% 1) 6 B AT T RS L b o S
Xt BRI FVAE T 256 25 03 KA F T 1 22 )2 T8 R A0 6T 1) SR AR T 64T TR ST . AT 32 1 4 o i I 1R 48 1) 28
T i, % TR HE ) 25 S 00 S B A 58 LA BB L

H A I i N R KRR T 42 5 R A8 T8 3 2T BEAT  7E 4 U (50 F1 1B RS 0 107 A8 T X 25 4 11 2h A8 AR
T HEATIN R 5 52 50 i 2 B I a4 e [ R 14 28 D ok 5 AR R o s AE ALK B O AT T 4 (B 1 AR O AT %
SRAR AL AT RO b B A5 B 4 B GR A AR TR A B0 5 A A R RO Y 2238 8 A0 T R A A A Y
A AR Rl AR R OR K 0. 02, HAEW & h A2 ) AR I S 80 Bt — D S R L SR s
LR A AR AR Y i R A Sy PR3 X I 4 SR — o R 22t TG R i 4 R (B £ AR O 5 it
V) 119 2 2R 5 4 T (B 7 25 12 o o 52 S 60 75 S B [v0) AR 8 ) 40 SR AR o 1 o S AH ML B IR S T B i 4 s —
S % N B S SR

ARSCH R P E AT D B R 4 A B AR AR i A L 6 120 @ TNT A 180 g TNT 4 4k 2% 245 4 4k
FEFITF <20 4 f7 R i R 1) 4% 0 788 T Ak &0 B AR o) AS ) 437 8 %) 726 T st 0 A7 43 B 00 i DA 449 380 8 00 28 v Ak
AL LR,
1 BREMEHEAR
1.1 HERMUFE

I8 FHECE AR D5 3 v DA SSUA 8 KE VR T A9 5 1 A8 01 AR A0 T4 09 06 1) A8 1 &85 5%, T X Wl 4R B
B 17 AR A EAT I . A P BRI T L % 120 @ TNT 1180 g TNT 242k 245 B 4/ FH K K i
600 mm BEJE 12 mm . FMZ 124 mm B 20 B4 19 3 7 27 00 B 2647 T4

BREADL L 2 A0HE 24 SR FH L 90 A% o 0 £ R FH B A BT I )% 80 5 R 2 <L 1 24 22 1) SR L Euler/La-
grange R 51 o WP DX B9 ity 300 55 2% 48 O A i A 2, Pas B H DR it oy el s A

78 SR I BRAR SRR R s 4 25 R TWL B35 7 WPk A8 75 25 20 4R A John-Cook 3% JB2 45 1 FIAR 25
T,

« W B 2012-05-29; 1B HHEE: 2012-11-02
TEB/ N BEEQ77T— OB LR AE, BITFR L.



116 DS 1 5 et i %34 B

BT AR SR A ik
FE R JEAE RN 80 A0 Ak B 7 41
RE 25 4k 1) A2 T2 A 0 A [\, HO O
BT AL X a7 S BE — AN AR AR T
S3Hr. B 2 k120 Fi1 180 g TNT
ik e 2 R R R0 B A 1 AR
e H1BE BR 1) 1o A il 26 B SRR

BAEF LIS 5] . 120 ¢ TNT Fig. 1 Schematic diagram of calculation model
AR B A AT A AR B A1
BEM B KR AR TE W&y 4. 2%, 10
Kf W A B 5O 2 2. 60 mm;
180 g TNT 4 i i, B K42 ] A8 8
R Y 8. 6%, M E A
5.33 mm, A DURE R (E AU o
S5 8 B AR BT TE BN A BE ] 1) S
AT at
1.2 WEER i

P PR AT D o YR AEAE R 2k
4 )8 13 18 A8 T8 1 5 i 02 s A 4R O
T T Ak 4 T (B 65 A0 BE S AN 8] 7

Steel cylindrical shell Characteristic point

Spherical charge

120 g TNT

0 50 100 150 300
BRI FH 2 A 2R & H A, thus
PRET 1 B AR 52 90 1 75 22 ] L B 2 0 R T A R B R i g A
EEMT F# T s, WIESE Fig. 2 Ektexine’s loop deformation of cylindrical steel shell
B FULAG G55 P R KA T BT 1 under center explosion

AR TE S, A bR O ALk B9 BT A0 1 52 7
W bR AR AR 5 4 (R 6 A1 RE E] 1 S
7B AL 1 AR 5 4 T (B 2 Al A Tk e L AR
WA B T 4 IR [ £ 76 A [ s 20 1 A5 I

& 3 AR AR AN S I s B R, AR 124 mm BEJE 12 mm K 600 mm, 525§ 7E
A B A Xt A BT AT A S A A A R S RO A% AR 5 T A RE TR 1 ) B RS [ 7 AT
S 2 A B B B 1 E . TR 4 L ERAT I R SR A

i e 28 R E AL . BB K25 511 E L3 AN
<5 s 80 7 42 1) 2 8% 5 VR TR 4 ik < Js IR BT 99 I )

P Electric probe

Steel shell

Tz gz

Probe 3

. @ ---—-— R

O
S
<>

N,

N2,
Spherical charge //////”/’/////////////////// Probe 1

3 HLR B B R B

Fig. 3 Schematic diagram of the location of electric probes

Orientational ring—EZZZ]



%1 ZRoF B . AR KA T 4 AL TR A R A e AR AR 117

Steel |shell

Spherical charge Detonate instrument

Electric probe | Probe instrument Oscillograph

P4 R B R SR R A

Fig. 4 Schematic diagram of electric probes measurement system
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Table 1 Experimental result of electric probes measurement Table 2 Experimental result of electric probes measurement
under 120 g TNT charge under 180 g TNT charge
LR //mm t./ps 8/ % R A //mm t,/ s 8/ %
1 0 1 0
2 0.2 14. 1 0. 32 2 0.2 11.2 0.32
3 0.5 19.2 0. 81 3 1.0 21.9 0. 81
4 1.0 27.1 1. 61 4 2.0 32.9 1.61
5 1.5 36.2 2.42 5 3.0 40. 6 2.42
6 2.0 47.4 3.23 6 4.0 57.2 3.23
7 2.2 56.0 3.55 7 4.5 65.7 3.55
8 2.4 8 5.0 85.0 8.06
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Electric probe measurement technique on deformation process

of cylindrical steel shell under inside-explosion loading”

Qin Xue-jun, Zhang De-zhi, Yang Jun, Shi Guo-kai,
Liu Jun-ling, Wang Hui, Xiong Chen
(Northwest Institute of Nuclear Technology ., Xi’an 710024, Shaanxzi, China)

Abstract: An electric probe measurement technique was proposed to measure the deformation underg-
one by the ektexines of the cylindrical steel shells subjected to the detonation of spherical explosive
charges inside them. Numerical simulation was carried out to forecast the deformation of the steel
shell ektexine at the section of the explosion center in the case of the spherical high-explosive charge e-
quivalent to 120 g TNT as well as 180 g TNT. Based on the above, the corresponding experiments
were conducted. The radical displacements at the different times were obtained at the characteristic
points for the ektexines of the cylindrical steel shells. The measured results by electric probes are con-
sistent with the deformation of the cylindrical steel shell after the experiments.
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