$o1 % 3 w5 M i Vol.21. No.3
2001 4 7 EXPLOSION AND SHOCK WAVES Jul. . 2001

WS, 1001-1455 (2001)03-0198-07

ROV AT FH T R 2 1 s 28 Aoy T

([ B 22 B g 24 7 F, B R 100080)

B, R A BR G VR SR R SCTE T 248 Bk k3 Anr 8 R 2 7 56 i TR - B ) 1) R0 8 4k, T B 0 58 8 TR 1
HIWI a6 L FFES 6] T, %o B[] A4 br TG B AR AL, X B 0 o8 B IR P90 a6 b BL AT Rl &, B8 T LA B 2k R
A, 12 R ESAN Lagrangian 12 3) 7 2, SR H M S REERAM XA, 55 B R TMg
BEBR T B T iR RIA R, R D T RS by #1201

SR ¢ b ok W N 5 ZESGER 5 I A T
T E S, 0346.1 SCHRFRIRAD . A

1 5 F

FE R BRI ATVE IR 005 PREUTE 75 RAR IR 7787 AW LR Ik 2 21 25 7 56 B2 PR 1 FE R AR B B
Wt B 18] F P AR IR BT, R 5 2 1 i A I 7 9 TN — S IR EL, e 1 LRIk 2 R T g s
fH, Hoer, B 7758 B IR R 5 — M EAE P AT VB E A iR . BIA6EY BL N 58 N 1 5 R EUK TR,
R OGS TRIRIR: e AE A R . e Tk F R AL, B T8 0 38 R 7 R R 4 B B P AR A 3 3
IR 2 R B MR, A4, N3 A7 T a6 _ETHY) T st BAT 50 EE 2R 00 IRIA SO
T, 3 R A2 B AT IO B, SINTCEIRTE] =1/ T..

W FUER S AW N () — R VR R 18 3 5 AT R0 AR 4 A S AR 73 T RE, SRR SRIEAR 73 7 7,
R PR L iy B ) AT DAAS B AT, (B TS 00 T R e B RE M BB AR . X IR S E AR B 1)
AL, LA BRRST SR, 2T EANE ] . BATTRHIAT BRI 73k, X 5w A PR SURAE b oy 3847 1
FIR B BNZS L J 758 8 A7 BEAT T, s T 29 PR SR BEAR AT Lagrangian g
BT RE, W TR SRR %

2 HIRTIHHE

2.1 iHEER 0 x

R R R . BT RR N E AR, e — & 2 L 2a ]
N 2a WL, LR BN 47T W5 i T, (£ a0 EAE FH— X Ao
BRI T, G, JEARCAL TP TN D RAS . BT AR, SRR A BR
TOAR A BRI DY 42—

22 UFEIRIE A 2L
Kl 2 4 1Yoy 2 — BB )3 552 T O, 10 57 25 A AT 46 2 A
T4 1R LA R
x=L0<y<H:0,=0,0,=0 =0u=v=0 Fig.1 The geometry of model

y:0,0<x<a:6xy:0, o,=0()t=0:u=v=0,0,=0

WS H Y. 2000-09-18;  f&[H H Y. 2000-11-29
fEZ . & E 95— ), T, 4, BhFr T A,



%3 X Ay [ 48 . 2R SUFE b ol AT A R A 28 ) i 7 284 T 199

y:09a<x<L:ny:09U:0 t:():u:v:(),dl}/dt:()
x=00<y<H:0,=0,u=0 t=0:u=v=0,du/dt =0
y=H,0<x<L:0,=0,0,=0 t=0u=v=20

y
H
a
l X
O]
a(1) L
B2 Wz — B 7o FE K3 DYz — BB A PRI 4%
Fig.2 The boundary conditions of one fourth model Fig.3 Mesh diagram of one fourth model

2.3 AR ER
BRR A 2 48 8 717 AVUTE AN 6 15 i =ML SES o 7 WA, A FEERH = MBI 42— s Er
sEIUAR A EY . B3 R . TR B A TR oS ANSYS.
2.4 NIRERT R R AR
HAHEFR ZANE 4 Fos, 78 T BN o0, MAk s R34
BT RIAL A 3 Al B R R,
U, = K/81) * J2r/m (Q2rk— 1eos(0/2) — cos 30/2)] (1) .

Us= Ky/81) = J2r/m [(2k+1)sin (0/2) —sin(30/2)]) (2) e
Ao, pOAMEBIETYIEE, 5 REE E FVAMAtL v IR R

B o\ N v - NI Fig.4 Polar coordinate system at crack tip
N w2 5 AFR FEAA SR H A X1 1R RS
k= G—v)/ A+ v) )

SCHR( 3] 46 T A PR TC i AT 2 5 2 TG SRS TR A8 R T K BB A S
(2P Jor|4Uo g —Us |
! k=+1 I
R, Uol g FIUG| ¢ 5339 5 B R ZL60 | Z42R 48 5 BA 507 1 N |
B I C 1859 W% AL b 2 (A B 11 i %5, B 5 1 2L 4CTT 7 10 1 it Crogk e
. L N7 I, # R e i GO @R BGE. - Tl
FATR () B Bh A5 L 73 IR T, AN 7 (0 2 2 2 x
TR 8 8 DR - 2 B I (0 B . O TR 8, BN TR

AL I 7 TR E R T K S LT L[ 50 0T 2

5

Fig.5 Singular element on the crack face
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Table 1 The results of calculation for different cracks

Rk B Kp T, (FEM 55 )/t T2 16) 558 /¢
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5 (a = 7.5mm) 1.227 1.359 5.36 5.25
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Table 2 The results of calculation for changed density

Rk B Kp T,(FEM 55 )/t T2 16) &5 /¢
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The Critical Loading Surface of a Crack under Impact

LIU Xi-guo, ZHAO Hong-Ping, WU Yong-li, ZHANG Shuang-yin
(Institute of Mechanics , Chinese Academy of Sciences, Bejjing 100080, China )

Abstract: In this paper, the finite element method (FEM )is used to study the stress intensity factor time history of a
crack at the mode I short pulse impact load. Instead of ¢t/ a, t/ T, is choosed as the dimensionless time in which T,
is the initial rising time of K from zero to peak value.The initial rising stage of the K curve from the FEM is fit to
obtain its mathematical expression. Then the formula for calculation of rising time is derived according to the linear
elastic simple beam theory and Lagrangian equation of motion. Rising time is proportional to the crack length and
varied inversely with the longitude wave velocity. Based on the stress intensity factor criterion for initiation of a
crack, a critical impact loading surface in space of stress amplitude, pulse duration and crack length is obtained
mathematically .

Key words: impact response; initiation of crack; critical loading surface



