PTFE JE 75 fiE 24 A0 58 ) 3k B¢ BB 45 1 2% 3% i ] & 617

XEHE:1006-9941(2021)07-0617-08

PTFEE SRR SRR ZINEE
$ ORI BLKEELEER BEZ)

(M FEI LAY BERFSRAEBREELRLE, E 100081; 2. b Fmf K KA KATEH KA, xE 100076)

OB N TSR I L (PTRE) 3 75 B 24 70 B A 3l 2588 BE e M B TR n ) S5 0 %) L s ) R4 B 0 0 2R, SR T i o i) &
o REST VT BR A A P A P i S S R T A B T B R R DR REALR . I , W BB A R A U R R v 2 R
A AP SR, AT LT BRI, 5 RE S W TR (AT 4R T 3~4 % . X T30 g S REZYIE B B (W) & 1 0%~70% I, Bl 3 W % it
iR, SRR RE AR AR, {H 245 28 58 K 2 M0 IR 3l 48 412 v, EL B9 UM 55 95 < D B A ) SRR R BEAMCR R R . X T PTRE/TI 24T 58, 1%

13~30 gt [l A, A 25 55504k 39 0, 555 08 B k8 o, (ELAR A0 A U2 I g G, S0 R R B R e

KEEW . FREA R SR SR R A B ACR
FESES: T)410.1

XHEFRERG: A

DOI1:10.11943/CJEM2021041

1 8l 8

S VU LM B (PTRE) 2k 25 REATBHE S REE 25 77
B9 A A e S U AR ) S RV AR A TR Y B R &
7, Z BN E WA EE T Z R . 5554 RS A
], & g S U T X © br 55 3 3 i Ak = e B A e .
FE 5% 473 %N J7 T, Baker "\ Daniels™ | 1 #0745 5 i
PTFEJE 5 fE 24 B 55 3R A% 24 BB TR 5 + 28 F bl , &
IR S it T A2 B ) Fof 2% 2k N BRAONE L 2 T X H AR i 4544
SRR s S AR e T SRS BRI IE R T PTRE 3
T RE 2 B SR G AR V) FH S F bR, & B O 47 35 Y
HOJS B WS RE T o eSS TS Oy 1, R K
ARURATOTE R T PTFE BE 5 fi 24 L 5 It A (.
BRAEL L R A S it i B R, O XOG BRI 6, e
516 55 S A H, PTFE JE 3 BB S I AT R ik

NI A AB 28 JTF  ZR 0 SCHROR &, A7 G PTRE SR 24 1
B ST 3 AR T TR S U AN TR B A Y B4 8 B S
Uit B R R T A OGS U T A o A b B A B RE R
i EHI: 2021-02-28; f&EI B H#i: 2021-04-05
I 4 AR B #3 : 2021-05-18
E¢WB: HEAAARY¥IELTH(11672042)

EEB N BAE(1991-), B, [ &, TR, 22 M 90 25 B2 3
%%, e-mail: 446032176@qq.com

BEBRRA: Z4H2(1962-), 4, HUR, W LA W, 322 g3

2 FESE . e-mail : jiangchunwh@bit.edu.cn

SIRAARS Ak, £ AR, sk, 45 . PTFE J 3% AR 24 A 5 55 U0 R AR e Mk K52 i R 3% ().

PRI TEA SR AL D o S 0 sl A RERE OC & B S i H
PR A AR R BB O AR, D i, R T ek i 5 B8 0
HAEE G 977 3k 6 PTFE 5 25 11 55 % 36 B¢ e M T i
WESE, WF5E &5 R0 T 5 5 25 B4 58 1 B 0T 0 ) 1Al
A—EMSH M.

2 FEEHmEENINIKE

2.1 KWK ES

TS PTRE 3 5 BE 24 740 55 09 9 BB e 1%k L 8231
TE 1aFros R R G, FEAL AR S RE 2 A R R
A E 25 B 47 Al 2 DA DS L 5 Al B i R 4 (f
1 1A A B A N AL R A RS ) o AR IR AR 1
FH b B K 22 R 8h 1 B AR 58 B 0F 1 1 AK-T A8 5K
JE J AL iR i FE 10 MPa. 354 4 mm SR A, B
BB g I 5 % AT I 3 ] A E — R, o 2 ) AR
e N SR AR W A K ek S U /20 B
INE A5 ASCRI I T A7 it DU B A 8 . S T R IR
YE 24 58 e 77 A 28 AR ol i M0 5 7 D RE TR A IR AR 1Y
SER L FEREVR b7 A B AP AR, 3 B 24 ) B R g ke 2 e
FLE TR A b e B AR RS O T8 T A AR
120 A8 3, 78 By B AR o 7 B T A @40 mm i (R
FLo 25 A B 2 A 25 LRI 33 A B W & b BT
AN o WeAh  TER S R A R AR S AR A T [F AN

SHEM KL, 2021,29(7) :617-624.

LI Yan, WANG Wei,ZHANG Lei-lei, et al. Jet Energy Release Characteristics and Influencing Factors of the PTFE-based Energetic Liner[)]. Chinese Journal of

Energetic Materials(Hanneng Cailiao), 2021,29(7):617-624.

CHINESE JOURNAL OF ENERGETIC MATERIALS

N XK 2021 % $ 294 # 78 (617-624)



618

ZEE, AR R, B, B

B, 00 e B4 FA B AR % S 20000 /s

Fenders Support Plate Shaped Charge
\ AN Cover plate
= ”-
)S/ealed Container
Strain Gauge

Pressure Sensor
aveform Memoryl

a. schematic diagram of test arrangement

b. test arrangement photo

B i &R o e g A

Fig. 1 Schematic diagram and physical picture of test ar-
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Table 2 Test comparison of energetic and aluminum liners
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Table 1 Test plan

No. materials density / g-cm™  liner mass/g
1 PTFE/Ti/W (68/32/0) 2.64 30.0

2 PTFE/Ti/W (47/23/30) 3.56 30.0

3 PTFE/Ti/W (34/16/50) 4.65 30.0

4 PTFE/Ti/W (21/10/70) 6.67 30.0

5 PTFE/Ti/W (68/32/0) 2.64 21.5

6 PTFE/Ti/W (68/32/0) 2.64 13.0

7 Al 2.70 30.0
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Table 3 Test comparison of energetic liner with different W contents
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Table 4 Test comparison of energetic liners with different masses
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Fig.2 Actual and quasi-static pressures
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c. comparison of energetic and aluminum jets
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Fig. 3  Quasi-static overpressure-time curves of jet energy

release
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b. aluminum jet
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Fig.4 Cover condition after test
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Fig.5 Cover deformation diagram
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Table 5 Test data statistics

No. program height overpressure peak
h/mm Ap / MPa

1 0%W,30.0 g 21.5 1.06

2 30%W,30.0 g 20.5 0.90

3 50%W,30.0 g 20.0 0.85

4 70%W,30.0 g 16.5 0.78

5 0%W,21.5g 21.0 0.96

6 0%W,13.0g 20.5 0.83

7 Al,30.0g 5.0 0.20
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a. jetimpact on cover plate b. reaction and expansion

c. overpressure reflection d.

pressure relief
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Fig.6 Schematic diagram of jet energy release in the chamber
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Tab.6 Statistics of jet energy release

No. program theoretical energy / kJ actual energy / kJ effectiveness / %
1 0%W,30.0 g 181.2 53.8 29.7
2 30%W,30.0g 126.8 43.8 34.5
3 50%W,30.0 g 90.6 40.6 44.8
4 70%W,30.0 g 54.4 36.3 66.7
5 0%W,21.5¢g 129.9 47.5 36.6
6 0%W,13.0g 78.5 39.4 50.2
ZE E M R R A A b R R s ks Concrete Targets Impacted by Explosively Formed Penetrator
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Jet Energy Release Characteristics and Influencing Factors of the PTFE-based Energetic Liner

LI Yan'?, WANG Wei’, ZHANG Lei-lei’, WANG Zai-cheng', JIANG Chun-lan’
(1. State Key Laboratory of Explosion Science and Technology s Beijing Institute of Technology , Beijing 100081, China; 2. Beijing Institute of Space Long

March Vehicle, Beijing 100076, China)

Abstract: The dynamic energy release characteristics of the PTFE-based energetic liner are related to the damage effect of the jet
to the target. In this paper, the dynamic overpressure of energetic and aluminum jets in a quasi-closed chamber was measured by
static explosion test. The jet energy release and energy release efficiency were obtained by theoretical calculation. The results
showed that the energetic liner underwent a deflagration reaction during the forming process, and the overpressure peak of the
energetic jet can be increased by 3 times to 4 times compared with that of aluminum jet. For PTFE/Ti energetic liner, in the con-
tent range of 0% to 70%, as the tungsten content increased, the jet energy release decreased. But the energy release efficiency
was improved due to the increased explosive driving load and the intensified friction between tungsten particles and active met-
als. For PTFE/Ti energetic liner, in the mass range of 13=30 g, as the mass of the liner increased, the jet energy release was im-
proved. But the energy release efficiency dropped due to the decreased forming pressure of the penetrator.
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