Faot Fol
2017 4F 12 A

T I )

Explosive Materials

Vol.46 No.6
Dec. 2017

doi:10.3969/j. issn. 1001-8352. 2017. 06. 007

£ 70 B8 B ) 20 38K T 2040 AL A OB AU 51

EHRAT ALY AT 2 H°
O B A KM F 91857 FF P (H i F%,315040)
QFEAARMAEEE TRKFHRLEFRE (T ER,210007)

[ E] {5B) ANSYS/LS-DYNA 4 x] 4R B B R V) B 25 /K N U B4 A M i 5% e IR kAT T BRI 52
AT T KA B A TG YR A A S SRR AR A R R, 45 SRR L R BEAE P KA A LA
ST B, 7 R M D) I RE WA A A 0 D) B R AT AR A S Y R 23 18], KR 4R R AU 1R ) Ak
XTI S YVRIZK T VIR B BUE THE 15 SR IR R AR EE T 35 15,3 mm, AH LU A 245 70 S8, T 245 780 B (1 1)
FIREEA TARKIR &, RWIREE R RA RS 3 7%, #2iA s AP R AR AR D) 28 X AR i DD IR 17.2 mm,,
[REER]  BRIETI2 ABVRBE DI HI e s KT YD R ARSI

[4%&B] TU756.5

38 1L

Numerical Simulation on Underwater Plate Cutting
Performance of Linear Shaped Charge Cutter

PAN Shucai” , ZHONG Mingshou® , XIE Xingbo® , WANG Min®
(D Unit 91857, PLA ( Zhejiang Ningbo, 315040)
@ College of Feild Engineering, PLA Army Engineering University (Jiangsu Nanjing, 210007)

[ABSTRACT] ANSYS/LS-DYNA was used to simulate influence factors on underwater plate cutting performance of
linear shaped charge cutter. Effects of water, liner and air groove on cutting plate properties were mainly analyzed. Numeri-
cal simulation results indicate that the water in shaped groove would hinder the formation of jets and affect the cutting per-
formance greatly; cutter with air tank can provide jet formation space and improve the penetration ability of jet greatly. Pe-
netration depth is confirmed as 15.3 mm based on numerical calculation of underwater steel plate cutting by no-liner cutter,

and cutting depth have greatly improved compared to that formed by liner cutter. Penetration depth by no-liner cutter is

three times of that by liner cutter, and its cutting depth is close to 17.2 mm achieved by linear charge cutter in air.

[ KEYWORDS ]

simulation

515

F T R TR M E R 2 D) R AR A
K L A2 s i TR B R E , SR BE
DRI SR oK N RO S SR NS 2.t TRy
W AP R BRSO 2 (i
SR AR R s S, BTS2 A BE SRR R e
ALy 438, SO S B L s AP IR A
#RER TR AU e 24T R K DI BN g i, LT3k

* W HHI:2017-05-17

explosion mechanics; linear shaped charge cutter; underwater cutting; shape charge jet; numerical

ABITIFEIRE B, HA, YIE g a9 KR R 35 2
3 3 — 7 BN T T 2 HR A 3 B By KA i, (7
IS KRR ATk B R D RIRCR .

] A D) i 7T O 5 g B g S B T
R UL X KR 5 R V) 45 0 1 B 2 3 O
PEAT THESE, R I T — Mol BUZS A I SR BE D) &%
JS I TR FE I r U E T AR 2 S X IR
R BEMRE DI A K R PEREEAT T ST, AR 3l HLAE
TR s s 5 2 TR TR DRI 4R oK
IR R BRI A 2T TR E I

EETH . FR ARREIE4 T ST H (51339006) LI HRFHF 34 ( BK20151449)
EERN BB A (1979 - ) B Wit S TN, EEMFEITN . BN TR, E-mail:66338543@ qq. com
BIE1ES B (1983 =) 5B Wi URIW, EEWFE 7 1 SRS SRR A N IR . E-mail ; zhongms7@ 126. com



$32- OBk # M

5 46 B4 6 1

5 UERA TR VAR fiE 24 AU B RE A% 3k B U] B i h
BUK TSR H Y, BITIRY D S xt
2SR AR 2 R AR A i AR AT T BUE R

AScrr FH ANSYS/LS-DYNA A B 703k 4 %
KT RAEVIEI 2D B P 1 s RE AT T A,
AT T KA 5 A BEL VT e T | 2 0N A 24 7R X
SERRIREA YRR R, A 7 e TR AR
Hipde S, iE T K R M R e D) FI 25 1
ST ES %

1 BEEIEISK THIRI MR AR A
CE

1.1 HEITEER

12 ur B T 760 28 76 2R g 1) 1 4 v K e 400
B I E a2 UL 1 mm, 4E £f Dl 900, 2525 %
FH 8701 JE24 , 25 RIS AR AR & 42

BERAR I 25 BEE JE2h SR (E0K) 3 T
B, Her 23 S (E0K) 08 F FRR LR MY,
FE BRI (X R | R S7 X FRAE A X a5 SO A
RIFATOAL, W& 2 Fros , IEAE MR B i A
FHVAZ R T BR X 3, A5 750 A 1 X% B0 400 4324 0.5
mm , >k FH RAS ) 53, Fe40 B 127 044 A5 B
TG TR ALE B 1T 8 43, X S
P A 1 B i U R A L, AR PR TR
Lagrange WA& %1173, Hx #8438 Eular BIAS K153,
TR 5T AR 11 i B 52800, 5 T 2SR (loK) IX
B A ) RUST ) TR BRE X6 8 A B G 7 A R B AR T IX ik
K P S A LAt B 5T R A i R A, AR AR g 15
36 905 AT pEATT,, B R D)EI RS A S A AR
SR 1 F 2 Pon
1.2 #EHESR

VIR S AR I 00 i YD B S 8008 T, K24

- 32 =*

B & DB LA (A7 mm)
Fig.1 Sectional view of the common used
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Fig.2 Finite element computing model of air part
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Tab.1 Material parameters of the linear cutter
” I/ WsE R
o] ol ﬂ
kL FHEHE (g-em™) G, po/MPa B n b h
a4 Steinberg 11.3 0.086 110 0.52 11.63 0.001 16
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Tab.2 Material parameters of the steel pipe
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X90 Johnson-Cook 7.83 0.77 -9 650.0 439.0 0.503 0.1
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Fig.4 Penetration of jet flow to steel plate
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Fig.5 Velocity of jet head in air
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Fig.6  Velocity of jet head in water
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Fig. 8 Finite element computing model without cover
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