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Dynamic Response on Internal Explosion of Explosion-proof
Shell for High-voltage Cable Middle Joint

GE Anran, YANG Sen, HE Zhongqi
School of Chemical Engineering, Nanjing University of Science and Technology (Jiangsu Nanjing, 210094 )

[ ABSTRACT] Explicit dynamics software AUTODYN was used to establish the calculation model for an explosion-proof
shell for high-voltage cable joint experiencing internal explosion. Numerical simulation and qualitative or quantitative analy-
sis were carried out on the dynamic response from the shell during the explosion process. The results show that with the in-
crease of the distance away from the explosion center torus, dynamic response parameters of the outer wall ( displacement,
velocity, strain, and stress) decrease in the main section of the explosion-proof shell. They were observed to increase slow-
ly due to convergence of energy at the variable section, rise dramatically when approaching the end section, and reach the
maximum at the head center. The explosion center torus, end section and head center are confirmed as the weakest part of
the shell. Strengthening the protection of these three locations and connection between the head and end sections is the key
to achieve the overall explosion-proof capacity. Shell deformation increases linearly with the increase of explosive energy,
and gradually decreases with the increase of shell thickness until insusceptible at the thickness of 5 mm and constant explo-
sion energy. The preferred shell thickness is 5 mm. Increasing the overall radial diameter, reducing the angle between vari-
able section and axial direction, and selecting the ellipsoidal head are more conducive to the explosion-proof of the shell.
[ KEYWORDS] internal explosion; dynamic response; AUTODYN; high-voltage cable middle joint; explosion-proof
shell

RETR iz 55 U Wi 4 58, 645 55 1T BB A
i, B R k%ﬁﬁ@ﬁuMiFﬂﬁA@
FHEASAS BRI 3 5 v ) Pk A, L w8 s 28 E

R IRAAL S A TR R R A MR, JEeAE,  ER, M AR Y B R SR 28 /N e e Sk
UK AT UAUMACRREE H 34 e, 0 )y SRR GO MGk i oL, Fid A7 223, 2 A

51

T

* IFS A #:2018-06-25
YEZ BT F TR (1993 - ) 5B Wi+, E BN FRIEL 2P 5T, E-mail:1046813711@ qq. com
BIEVES AT (1978 - ) 5B Wi VR, 322 SRR KR B ] & R TARFE . E-mail: hzq555@ 163. com



©28 - OBk # M

547 B4 6 1

B BN R AN A A I R B4 % R R T
HL, T SRR . RS RE R E K (110
kV DL _E ) iz Sk A A 2001 46 25 FL B[] R 22 AR
R AAEAE AP, HOR iS BRI RUB AR 2 S A
RETEE 10 L 25 B, Rl B L R SR PR AR D L LA
L U =220 kV HLZ € =100 wF R, B A =K
E=172 CU* i1 A RN BRI RE f K 2. 42 x 10°
JU L AT RIIACK v i i 8 ] Sk b 4 e e S
] 7= A BOR R i 72

AL T ICRR 25 8], AR ohifi e s & 2 451 N
BE T () R sl 2 R R, 25448 3K 220 1 AR
FE T 119 1y o2 A v fefi 75 PR 22 1) P ) A ) R A
B2l Xk, BN A EE B T KRB, B
W FNERIAT Baker'®' 2 1L A4 PR KE = i i fin 25455
# Duffey'”? | Syrunin'™ S5 X% B A% | BRIE 72 0K 78 P
e Tl N N CIDIVA R N T < X3 S G e RRVADS I N
ZEFE, Hu R W' AR ST T 3 2GR 0 B 1)
Xof PYBE I R A 1 R i R/ INR AR T R AR
FRUR I 7 VW AR O 280y T 4% DA 5 [R) N o B A%
& B AR AR SRR R IR RN R AR R 7 A AR o
A AR A B, BT LAMB S im0, g 57
TR AR PH e A PN AR HE ol 0k ) R e T AR AR
Rushton!'?’ \Langdon“ﬂ%ﬁ:}’%'JXﬂLﬁﬁ%}F . —¥m T
1A IR A AR S0 7 0 PR KE AR T AT T S 3 RS
P, AMER W, BUA TAE 32 4 e LA L0
(N7 AR TR RE A 3R 58 45 45 48 PN R JE 00 1 4 AT
T X 35 0 P 285 v T 4 S 97 4B 5 3k A 08 488 I 25 A D)
FER B AR

MEASAE SR T IR IR T — A L 4 ) 4 Sk
Bitgsbse (B Z L0 A ™=, FEAN BT R
PP R SR T AR 2 A, A,
UMK HE REAR f7 by Ak 27 51 R 5 | oK i A8 T8 ik 2 [) Rt
1 i 20 8h J1 2 A AUTODYN'™ X K I 52 1A 1)
Bl 3 i R AT RE R E AT TR RE R A
(Kezhse) (Fo kR FEXT FEARBEIR 2, 5 75
i L B R AL T HR M — 2 2%

1 AUTODYN HERBRIEWIE

YE245 TNT 76 AUTODYN 4 v i FH s, B
AL R4S TS B 2 1 B 2 BOR SE i i
TE R | ASADLA5 SR B e T {5, S DA TR] 45 R 1 A5
(K2, TNT I ARURE 400 F 4 4 Sk I [ 48R e 19 2 72
i T HHIE AUTODYN {478 NI KE 8 N 454980 )
M) 1 58 T A BT AT, A A ORI B AR Sk

H 20 5 7 1Y PR K AR T R AT B AL A5
BT AE TNT HC %€ 2 F 4K f7 O A T 14 428 ) 13
AT i S RIAOC R . A T S A D) ML B0 (A 5
PURSE RO B —BOHE K 120 ¢ TNT P48 T 895
HIEELE O PR TH AL 189 4% 18] 37 A% -5 (8] 1 & FTEE 60
100,120,180 g AN [F] 24 & T 80 248 1 Ak 119 A8 T 3
S5 SRS AT LG, I 1 R 2 Brs, AT
K2 AT LR B EUE A S S A R iR ek
fRZEAHEIE 10% , i AUTODYN % {E AR 48 7 32 RE
ARGy b i TR PR K AT T S AR 2l g e g ] T

250
20 o LW
g — WS
g
10}
0.5
0 01 02 03 04 05
i 8] /ms

1 120 g TNT P48 T SN HMRERS
R ORI SR 45 R0 L
Fig. 1 Comparison between simulation and experimental
results of outer wall radial displacement of steel drum by

internal explosion of 120g TNT
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results of outer wall deformation under various charge mass
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Tab.1  Material equation parameters of TNT
0o/ A,/ B,/ £/ D/ pes/
_3 R, R, w -3 -1
(g+em™) GPa GPa (Jem™) (m-s™) GPa
1.63 373.77 3.75 4.15 0.90 0.35 6.0x10° 6 930 21

.2 304 REARM T AZ A S

Tab.2 Material equation parameters of 304 stainless steel

py/ (g em™) k/GPa A/MPa B/MPa c n m T /K AR s
7.90 166. 833 454 1962 0.1732  0.752  0.699 1763 0.3 0.15
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Fig. 6 Changes of deformation and stress distribution on the shell wall
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