%520 % 454 wOE 5 W ik Vol. 29, No. 4

2009 4 7 A EXPLOSION AND SHOCK WAVES Jul. » 2009

XEHS: 1001-1455(2009)04-0351-05

BAREAHETRRTEUNOERAS

* L EERS
Q. EFRHTREGSYHERESLRE LT A 210094 ;
2. VR PHER T R 2R354 TR 240,07 WHH 110168)

WE: MEELFRMMGLEY/Zr 54 &M EEE G MR E R T TR LEY SR, 2 H
PR R A A A IS Sk T AR 75 K LS S0 R ORL A 1 TR R 5 B AT 4 A AR S Sk B AR R At AR
RAET A G UIREIR B B ST . BRSO Sk AR AR W 1 2R AR X R T 4 i B B AR L 4 2F
YW LR T R, B E S MR SRR E S TEE SR,

KB B AR R R AR GRS Bk &R

FESZES: 0385;TJ413.2 EfRFERMEE: 130 - 3530 XEARERD: A

1 3531 &

T 5 5 B 0 0 4 BTG A 5 2 P, — BT Bl 05 2 900 1 7 14 5 08 0 1 5
F R IR 1096 ~15% 0. STRR VT2 3 00 B8 DCHIAE T 50045 G2 b 001 54 4 00 1115725 00 i 44 9499 1) i
LG 53 F 5 1 8 DT VDT A0 FUAT 1 BEAIORE B 5 520 o S8 A Sk S o SR 0 S T 2 25 T
B 0 500 1 T Sk B S AR L BRI K R A AR o (LA ot TSRS T 5 0 U 2
BCPETE S 4 50 A o MV T 2 5 M 0 A T R R T R Ui A S ORI RE S
HO,

SR Fe L T 2 ST 4 4807 G B (0970085 e B 5 65 4 3000 1 5080 036 5 Y B 1 75 80 043 42 06
BRI LR BRI T A, A SR — BT 0 5 27 4/ 2 4 0 B R R L A BB 5 D S R 5
AT M0 XY L 500 e AR R A 5 UL 0 07 8 52 4 5245 Y55 T 05 5 00 B8 5 0D

2 HIFXLE

KA T 5 52 R R RS A 4 B AT T M0 X G B ST 0 SE AR MRS 603 %4 AT (30CrMnMo #9) L 8B R <
400 mm X 500 mm X 50 mm, AR 37 mm BEAL AR R AR E R B, R E B T 3 B 120753
T B L 1R o S S 4 BEL L T 90 20 SRR P 7 A I £ 4T 438

Sz o PR 00 T AT 0 JLART R SE 52 4 — BE L 345 Ky 88 mm B BT 56 P04 0 8 mm. B FE 5 08 B0 AN A
7.76 mm. W1 2 . B MR A 2
Bl 1 Bl B 2F 4 5T 4 P RES L 5 1 Fh
BOSW B A 4. Ba g s
17.96 g/cm’ o B £F 4t 5 45 b1k 5 95 i
Jg 14. 97 g/cm® 43 2F 4 B 9 I 4 M6 4
12.5% . HLF e IR R Zr & 4 B
G TR L DL 42 L B 5 M 4 A A \ o

7.7()' I
-
o)

B AR T [ OF B 5 o O\ T AT HE S Pl 1 R AR A Pl 2 gL R
S 0 B T A R T AR AR g 2 3/4, Fig. 1 Penetrator and sabot Fig. 2 Geometry size of penetrator

» UWimHEI: 2008-03-14; & E HEY: 2008-07-08
EETA: EHEFH &S LG E R4 TH (51453030305 QT2802)
EE® A 2E OBQ978— L, AL P,



352 I N L %29 %

3 HBRSMH

3.1 RUEEASH

TSR 33 K Hoh A 4R 19 R S a & 14 k. T EHFHR L ORBHRAKN 11 4. T LR 8 & #EH
14 %, JOp TR 1 S, 35 VR A 2L TR R T 0 R L MR T B i G B S A R 2T AR R A 5 T SR A 2
7 38 B T AR 45 R A 2 0 FUHEAT A T LR 0 A S SE IR 25 SR WL 10 R omy, W I SRS AE wom g K2 Ao,
HVIE L E A HIBIRE . P N RIIE . FPIH M 0N o,

XSRS 4.5, 25 4 B PRTTEE RIS RE L2 SR 5 /N 12,500 M A IR AN L 20 5 0K 7206 s X FE SR8 11,12, 25 11§ 4R
Weili 2 TS24 12 SOARCR Bl 28 L SR A st i A SRR T T A S, A 3 BT .

AL 2 RS A S X Ll S S B AT A R R 2 IO AR [ AR O R R AT 4 5 S R SR A B
TEa e W (B RBIBE ) J B T A R,

R 12 MBS LE R

Table 1 Contrastive results of two kinds of penetrators
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Fig. 4 Elevation profile of penetrated hole and residue of Fig. 5 Elevation profile of the

the tungsten alloy penetrator for Experiment 5 penetrated hole for Experiment 4
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Fig. 6 Residue of tungsten fiber

penetrator for Experiment 11
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Fig. 8 SEM micrographs of the residual

tungsten alloy penetrator for Experiment 5
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Fig. 7 SEM micrographs of the residual tungsten alloy penetrator Fig. 9 The elevation profile of the residual
for Experiment 5 tungsten-fiber penetrator for Experiment 4
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Fig. 10 SEM micrographs of the residual tungsten fiber penetrator

for Experiment 4
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Self-sharpening phenomena of tungsten fiber composite material penetrators

during penetration

RONG Guang'*, HUANG De-wu®
(1. National Key Laboratory of Transient Physics s Nanjing University of Science & Technology s
Nanjing 210094, Jiangsu, China;
2. School of Equipment Engineering , Shenyang Ligong University ,
Shenyang 110168, Liaoning, China)

Abstract: Two kinds of the penetrating rods, which were made of tungsten heavy alloy and tungsten-
fiber-reinforced Zr-based metallic glass composite material, respectively, were used to penetrate the
30CrMnMo steel target plates in the penetration experiments. In the penetration process, the tung-
sten heavy alloy rod head formed as a mushroom head and the grains in the head were radially com-
pressed. But in the head of the tungsten-fiber-reinforced Zr-based metallic glass composite rod, the
failure along the adiabatic shear bands was observed, which indicated that the tungsten-fiber-rein-
forced penetrators took on self-sharpening behaviors. A thin edge layer was developed in the tungsten-
fiber-reinforced penetrator head and only in this layer the metallic base was broken, the tungsten fi-
bers were ruptured, the temperature increased and the mass was wasted. Evidently, the penetration
ability of the tungsten-fiber-reinforced composite material penetrator is evidently greater than that of
the tungsten alloy one.

Key words: mechanics of explosion; self-sharpening; penetration experiment; tungsten fiber compos-

ite material penetrator; mushroom head; edge layer
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