WEHCERIAN, BT BRI (1988411 7)) PR R E B A%
Applied Mathematics and Mechanics wORK O IR OH H R

BRI iR B T H R
Hzhhsai5itHE

mEf  EEX
CLEBFREEMDEHTF) U TUERNETRR)
(KA, 198541084 i E)

W =

ASURESIER TR, EASUENENREA, WREBELEE (200~500K/F) fir
#(500~10000k /%) B IR (BEERERMIEEBHAFKER) NaoshSrtkdiT o
itk =

R BB, BT B E TSR BW, ok T FR— g 9 3R
HARER AL T R RO R R bR, AWERIS B ERR T ZaidfiPaul W iR g 45iE.
B4 e T T 500K /A0, FTZAMSSRFEREM, T dn s AR T 500K/ B, AR BE B
RERR K7 1) R

il

—. i

AT HHEHEHN REEMBRLE, WEEEENOIERERETIHERIER 2EN. 1T
WARERT, BREBHAFELRN, B ERANERLER. — T R51HE AR R
MEES SR AR ERE A BT LR AR EILE SRR R
FHX FTWELREH F L AP, W Awerbuch 1 Bodner™!, % Woodward 1
Monton [ BFA %, ARSCAHURALIT T RS, Zaid f Paul 0 BT T~
BEFT, Bl T 20 TR ER AR, FEERCNRER T RERGO/L. B TRMN
Fir ¥ K iy o BEVE B BR (R 1) thA Wl iy, A DA B 3 8 7 A S 0

Y A < S = VA

BERRVER, BRERHEAFELRN ST AR TSR, —MEFELE, 4
REHIE. XHNMIRERESOXEMIG. AT EFHRT, RS BI#TITiE. B
TR kO EERRENHER, LR TEQRIESREERENER, HSERERMLMR
WREEATE, ESNRAN, INIERNHANERNETERN GREXRRGERN)
MEH GRIEZNSIER) RMERNEN. RN, RBXER, BRMRESROREITRE

1033



1034 1 f -3 E g ¥
RHARAE, EI BT .
1. hEIARE

a) HREERN
BN S ER LTI TS R
Fy=—aDhr, (2.1)
B DESIFRRENEE, h REREE, o2 mmEeE.
b) MR
R BR ORI S B AT AR ], HEh B B b — @ B B 20« AT AR g < i
MEFW R, MXKRERHEER, $TOHEFERER. TUAGAHBREZH R
WA, TR GWMEZHRFERBER. %04, (6105 i, BB TSR,
Fia=—aDhuv/e CGFE#H)
Fiw=—Ap.,v*/2 (K& }
HopRE R A8, vEMERE, eRUFVIHERE, A EZ5IFEMHEHED, oo ZRERW
M E.
GEEDIMEB T, BT AW R R

(2.2)

Fla= —JrDh( Ts1 +Ii*Z )
(2.3)
Fi,=— (J‘rDhrsz-i- ; prvz)

W Fye, Fywsy BUMEERT BE, BRI & ATSRALM S 000 . Ho s g I mssfu &
BoTimiRR, UTARPARG S, RalanimsxE.

7., LR

a) kR

HFEBEN, TAAEBRSEFTRK, WE 1R, FTREKR, ARIEELE S —
ek, w20k, WAZSHESFEUWE, TR SHEREE LS K.

Fy=2nphv® xtgla sina/v, (2.4)
Ko, 2B A EE, v GIRASEE, oREMIEE.

b) 58 FEROY

e MR RO, NV R TR SRR WES, B4AFRR, KRS SRS R mE
5, BE6F-. :

KRB, BOTRAE R TR . R SOARE IR TR S T %5 ik
BT HA T I Rk (1) ST LLARE, (2) BB E2EEMBEAE, K&
B ERRHFE SRR RS, (3)7R % iR BE 187 A0 IS0 0 85 M o 785K 16 IR 1% 10 2 Rl
b, FTRRRERREREN AR,

HFEENR, REBWAZZHBEEMIEE R, dE4TAERGERER.

dW,=jv(L ode )dv (2.5)



| BEERMETERFRERNWS ISR 1088

ﬂas/he (0<n<he)
s, e=n/R, o={
Ts (he<n<h/2)
Refh R KRR, REEMSMNEREE, nRBASHE, o RRENRENY, o
0, efI%FRRKA(2.5) HE,

K, h
de=2ds[ HO /7 Os- »R?'—anb dn+Jh? Os }g anbdn]
= (2nr,0,/R)-ds- (R*/4—2k.*/3) (2.6)
AR Y LR, ds BRITERFTRNMEK (BRIEBRSHdRESTmMOHE « &7
bhe=(0:/E)R
EERAF(2.6) A&,
2ar,0s [ H* 2 Os 2
awy= TR0 LG =5 (B R) as 2.7
BESR, rr=xtga, ds=dxtga, TEEATRAZN(2.7) R PTE,
2no, | h® 2( o, 2 2
dW = R,,,ﬁ[ e 3<E R) ]x tgladx (2.8)
fh D se <7 =R B A
Fhaz dx=dW, (2.9)
AN Fra B R SRR ER S, M (2.8) XA (2.9) R #E.
_ 2.7'[0'; h? 2(0Cs p\* 2
Fhray= R'[”ZN-—3( E )]xtga (2.10)

MERAH, R, R

E4 E3FBEIWIA I A M5ABMEIK



1036 7 =] it ¥ T Ed ¥

_1
dW = chradv (2,11)

KPS RATARER S RO R, WATE COAES i i R 72 N b A T B AR T,
B RAMUL RLR AR R Z BT TE AL, MAN Z BB TH R LRI RAET .

HItA:
o=(0s/h)n, e=n/R

BHARATN(2.11) R i,
h 2
dW,:édsL ‘;” 7? 2mrydn

= (ary0, /R)h*ds/3 (2.12)
Hrhoy BB A RAEERR.
FE2.9)R, HIEXAR:
1/R=0:/(Eh)
RRER.
ry=xiga, ds=dxtga
RAE(2.12) 43
Fiuy= ’Hg‘gh— xtg'a (2.13)
SEBED MBI TR B SIE G WEHNA.
Faz=2nxtg?‘a{ '-(;?s [zz—g( (E R )j-l—psw sina} }
sz=nhxtgza(-;é + 25v3sina> (2.14)
B Fay, Fuo BI040 240 BEER ORI G150 AL B 51 07
TR, MERRD, ELGA hvs=o, N(2,14)RNFTEE K.
Fay=2nxtg a{ %3 [hli — —52‘(%5 R >2]+phv" sina} }
(2,15)

Fy,=nhxtg a( L g +2pv? sina>
: 3 FE

= IRPE N g FEE RV B AR

—

BTG RIS AN S, o —TREIMBHNEEFRSOLE, AW LI E

MARZSBHRERNNRIEEDBAR. £
x=Fq./F; (3.1)

B xitshth, RbBFLERN, FEDHH T EH\EED .
P, H(2.49)f(2, 10 R 7.
R 2 2
_ ol g = oR/EY] 62
A= PhRv® sina



AR HE T TS SRR M 0 B A 1037

AR, Rabh, Wija=15", 0,=30kg/mm? p=2 73g/cm® E=0_71x10%kg/cm®. I
v, 2>500m/siY, 4 x<<0,08, TIRIZAWERBEHMJE L v,~200m/s B, y~0,4=40%, KRfk
Y LT A
N FBCEM, H(2.4) RF(2.13) KA
x=(vs0})/(3Epv®) (3.3)
HEB, G, >500m/sh, ¥<<0,20; Eﬂ&‘vmzwm/s A x<1.2%, SE4£&7 VAR
FEMIVE .

S5 4 i

NTIETEAR R, R di A aie i E, ARRENARERE, ST R
TG R RR B Yl R R SR BE AR A 2%, 7 R Erb p R e i 4k 2 i GSHGTIM 2
Fit B30, ANEWREH, RBEOERENERITENSRERYWAN, NNEBR K
162 P OF SR ok 7 MBI B8 R AT 278 2.

i.\v(xn"s‘, PP
r{m 5 shias - Lp
14; R £ 0 47 ELTH 2R
12! /}'I‘,iﬁm]ﬂ; g0t
- |
10 < 50
|
i // 40
6 7 301
! 204
!
7 10°
, ~hmmy | htmm)
1 2 3 s T T T T P -
(a) HHHUERERE AL (b) HUMCAREIEFERERILY

1T BB EE R EREE T

$ % x M

{11 Zaid, M, and B, Paul, Mechanics of high speed projectile perforation, J K Franklin
Institute, 264 (1957), 117—125,

[ 2] Zaid, M, and B, Paul, Oblique perforation of a thin plate by a truncated conical
projectile, J ., Franklin Institute, 268 (1959), 24—44,

[ 3] Paul, B, and M, Zaid, Normal perforation of a thin plate by truncated projectile,
J. Franklin Institule, 265 (1958), 317—336,

(4] Awerbuch, I, and S, R, Bodner, Analysis of the mechanics of perforation of projec-
tiles in metallic plates, Int, J, Solids Structures, 10 (1974), 671--684,

[5] Woodward, R, L. and M, E, de Morton, Penetration of targets by flat-ended projec
tiles, Int J. Mech, Sci, 18 (1978), 119—127,

[6] #hthi, <HFWH%>, EFIHBRGHR, G—$5. 15034, 2753,

[7] =i, Lﬁ%?&&&%}?&ﬁ' R T ER IF LR RRE, 198445471,



1038

o
3

[ S S S

Dynamical Calculation and Analysis on Penetration of
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Abstract

In this paper, dynamical calculation and analysis are made on penetration of thin
plates by truncated conical projectiles in terms of the needs of fuze designing,K The impact
velocity ranges from 200m/s to 1000m/s (including both low and high velocities), The
target plates include the thin aluminium plate (metal) and the plywood(non-metal),

Because a strength effect of target plates is considered in the establishment of dyna-
mical models, we solve the problem that some previous models are not suitable to low-
velocity impact, for example, M, Zaid and B, Paul’s models, (1312113 By comparison of
inertial effect with strength effect, we theoretically prove Zaid and Paul’s experimental
conclusiont®, Only when the impact velocity is more that 500m/s can the strength effect

be neglected, Otherwise this effect can not be neglected,



