RERBFEMAE, $175% S8 H (199648 ) I HEENEREBE R
Applied Mathematics and Mechanics H K H | - B R

BHREEZRDEHEFERT
B 38 T Bk i 2

AT ALk A

(KR 19MFETB4HKE], 19964E1 A8 Ak ZIBK A

wm E
HEERRRZERKE RN, MRREBRELAT —HEE, HEREE LM HE i,
AIUREARZRER, BREEHHS, RALagrange ST HRKEEE % (a/h=480)
ERENGE R TOMER S B, SHTHHBMT R, EHRETER R HR,
HEH IR ERH#T TR,

XA BT MERA  wdEs) e

—. 5l 5

NFHREGRES (BELL>288) aHIBMMEREER T 2-EBRHxELXH
BRWF AR, ShHRERERER (RTEERbZ Bl RERE) , KiT4mE
MESSEES A (autoparametric vibration buckling), % i 8 7 BERS
m, W22 pkhsh 8 gl (pulse dynamic buckling), & 8RB I8 N, 1% 30
HiR 52 bk 3 Jy JE

Lindberg #1 FlorencefE i fi]p &35 v, R AL 52 593X 3 Fp JR i X LA R At 4712 18]
BB W 4 MEEAT T B E A BB AT, AREE — MR RIS, M\ FHONER N E
B, UREhe/h>288m, BT M, MR T4 5% vk & R 78 A8 fkob 35 18
fh, BELe/hBFi kT 406, BAERFREAT#MEEMRA, NTFLT 288<a/h<406 TEH
HERAES, AXZEREERT, Hmpiiamsiitasy, H408EREs.

WAL EHEBRAER TROREZK s DB, RTFEfnERt, BEEE
BB E AT, RSB MRS RIESE M K 20 L4 X, Kirkpa-
trick s DY NA 3D F 5t A FR K (L/D= 1/2)4x 5% v 5 #5546 Fl TR0 SRR REFE(a/h=240)
BT TRUE IS, HOZRER#TT .

AYHIE TR 2] R R, #EEMiss, RA Lagrange 7k ai T ARKEH#
Bk (L/2a=1/2, a/h=480) fE4& KM BAT1E R T rOMEpkp sl DB, SHBTINT5
B, FRARESERR., HEEREY, ARG EREERT, FETRR R HRES

1B TAZMER, R 430074

735



736 ¥R X Oxi ok X O B OE

B BRIE L TR, S O A % B H B B R ok £ T T e B (A B0 T B B A o i
THER., XEERSCANZRERZY SN,

“VE 8 4 W

21 BAxBE
SR NET, MR, Sk R AR E
FHEE, B 1 FRRRERERER —
Be T, BLURY I B P S B A /§§7T“\> -

2040 W L » AR T B ] B — I |
Bk B 2 A AR B B AL, AR Fqggz;// |

ERMEBWLRARMER, HEEINRH

‘ | T
B 7351 R A | ; %il—
|

_Pw_ o,
=% ax T
x=-+L/2 7 5%, 6061—T64E, FHMix
a/h=480, L/2a=1/2, IV#iids
UL #E BRI Hs B HEESLTSESRESTE

N #.4 1 . X
u_uo(t)cosesmT—. v=-—- w,,(t)smnecos—L
(2.1)

w= [wy(t)cosd+uw, (z‘)COSm’)]COSnTx' s w,=6,.cosnecosirL£r»J

R
o () A FL BB e At

wo (1) AERTA N M1 SR S R AE s
wa(t),Oa 3 B AR M BESNAL 8 KA BRIG, RBEHL R R ok,
(2. DHRF AR BRI R R R B (614 W IE B &4 (the inextensionality
condition)#&3],

11 PNFERS

FEMIB&HT, hhhAEahLagrangels g R,

1. #hieit i

Y RAERERER: e, fNMBEASEANNDBER & 2, &3 Bl TR
H,

1 /2 L/ ht2 R )
T=?pas W/ZS S hIZ(w‘+u_+0“)dxd9dz (2'2)

_Ls23-

KA.
PRMREE, oARERLE,;
M WA RTEE S —n/2,7/2]
AT RRI RS,



IR 3 7 2R A0 s S 51 PR T A B B o i 737
HE.DRRA(2.2)R, HRENTERKR

Dy=w,/8, Dy=wy/0, TGy=1,/0, O,=0,/a, T=ct/a (2.3)
] c=(E/P)'?, E\=FE/(1—u?)
WishEET Fo.
1 . 2 . . .
T=ZE10L(§170+ =z :;1 TRY %iﬁ§+k1,.ﬁ5,,iﬁo) (2.4)
A H:
FRMTRE
_ 2 . ntl 2 . 1
Bia _n_l_lsm 5 +n_ls1n 5
2. BERITE
IMEREN EREH TR 1T E
w2 L/2 h72
U=% -1/28-14/28-7!/2(0282-’_0969+T¢°y‘°)dxad0dz (25)
A5 G TLAT 7 2,
du . 0w )
83_ + ax
89=€m+2(%}r+aizaz‘g7‘) (2.6)
Ou w
vo="7350 T ox T2 a000x

7
(2.6)NH en HEFBMEEHE AL TRERPENE, TEIHMMLATESD, BEK
BEBIT SRR, HER.

Emn=0'—W—W- -0 +— (w Vtw-w) — v (2.7)
R RRS ARLBIRS, @%(2.6)5&%&4&%%@@&5&.
AR = Py B #2s
O.= (ex+Fue), o= E (eotues)y vy s=——E—v 8 (2.8)
z 1__'uz z ] 1—,[1.2 2/ z 2(1+'u') z .

¥(2.6), (2.8)BRRNA(2.5)RK, HEEH(2.3)R#E

U=gan (7 fo(Gr) + oo (k) +o

2
+a2(wll+w)2+ Zy[aem%_*_ aﬂazgz (wl/_’_w):]

1 oa ou 7* .
+5 =) G +agi | +20-wate 2 30 ) Jd6dx (2.9)
A a*=h*/12a*
3. MAFALHEF

#(2.1), C.RRAC.IR, BEEANT, B8 EMHYRERN:

U=—iElahL{(%s+IZ—“n)ﬁ%, +[—a +(1—p)nta +——?83-w Ban



738 # R X X L X B K OE

16u

16 -
g e g

]w’ 9n +[—a métat(nt— 1)212”~
tuatnd(nt=1) + o bw (1 panat— B n(1- Lk )|z

+38 (1L Jmo = 2814 ko Yo+ Sunt (1= hun )10}
+[azn‘k1n+uaznz(nz—- 1) k1 42(1 — 1) - ik ——;2—#&,,(1 —%/;“ )
+_§§—S, (1 +%k“ )— 13—6pk5,,z70+ %unks,.iio ]wow, + 221 =) haaBos
—,unzﬁowo+—§—ung,.1'io[t’[)°k3,.+2nw,.(1—% k4,,)]—— #n(1+ Bin )6,,uow,.

(2.10)
2 10)RHERBEIAHKL/20=0 53X — &4,
Hrp,

1 . nw 1 ﬂ+2 1 —2
k —_ " (— i )
51 sSin +—= l 2S n— >

¥eappe (2. 4) REREERE(2.10)RRX A\ LagrangeJs #2:

) -
] 1530 Fy Rz 5 #2
ety 0y, WaAA R E XX, ERFBL By, 0.&Bo, PIRRBIEM LTI 5B0-3 s
W, EA[ARISSIRELEs AR, BN ELE 3177 B R s 315 28,

i7'0+(n +——) a, + 1(—~k5n +— /mksn)w Wat 2%(1-—#)/%“17)"

_ 8 = _
— U, +—3n—und',,k3,,wo= (2.11)

8” w k +i61 ksnwn

t;v.0+~7_[f n+ 2[‘61 +(1—p)x’a’ +*“ g2 Wnlen T a s

T 3z B ks +~~uuo]wo+[a:"3k1n+uazn(ﬂ:—l)kln



VRE FE e 2R e Ml BURH R P T (S B o 739

16 _ 8 _o 16
+2(1—u)ata'nky, — ?ksnuo"" ?ﬂnksnuo ] Wp— 37 09
_'.Uﬂ"o'l‘—ltn n“uksn - (l'l‘ k4,,) =0 (2.12)

kn 2 2
Bt Ot (3O @ ) e )

l—unz-{-(l -

+ 4nt

8 1 16 1
it =gt (1= phen ke (1 ke )

—%u(l +%k4,. )17., +—§; unz(l —‘;—km )z‘lo ]w,.

2
+ nzn+ : [aznaku +uaiz(n’— 1) kint-2(1—p)a’anks,

sor 81—k ) 8n (14 S han ) =2 kniot Sunbunts By
+ nzt‘:l [lz;n'uﬁukzn +%un23m0(1——;k4,. )]=o (2.13)

(2.11), (2.12), (2. 13)REPARNHAZHBEER THEAAEREERK W B f 52
H, NER=RKTTUEE, #HAtBe, BRRMEEo, REAEGNBO.2HERABE
B, S—MNBRRBRIBLRBLIR=EADS R, REIEW BB HEET

=. BHIREE RS

HETFREFRNHRE i EE R FITHE, BUS E (11PHEN B E . 0/h=480,V =
40m/8, c¢=5100m/s, u=0_35,
BV E Xl PER—~F, BXiis], BERATEERiRAR, KRZMHER

HREERTXHRbG BERE—F, RESFREEEKRTIS AR, DRBREEN1%,
Bl ' ,=0.01h/a=001/480,

RAAP Terg BBERM(2.11), (2.12), (2.13)R, WAKHEICH:
{8y, 8 0,0,W0,Wn,®s}"=40,0,0,40/5100,0,0}7

HHREREY: friBa, BRMEo, REESHEn HROEATGEL, EIRERE
THI R, o, W BT B HRINE R, NiZERTUEHENER—FRS SRS,
FHD A CUNEZ RS, Ao KERATLNME, XEERESNRANEHEER
FhHmMMEBE, X—A50R2NTRERE—BW.

REM ORI REL R — e BnB AR (n=3,5,7,) B HEIEH /N, K10 &
%, BETE, Anil(n=4,8,12,16, )&k, DREEBREY BT, FREEHEH
B, HnEU(n=86,10,14,18, ) &M, D.04FRHEHEEISHER, Hin=06Rt, D.ER
ABKE., BEMERYM, 5.8, 55 YUnB(n=22,26, - )&, D. JFEHE K
W EE, TEIBEGE, HT R, Rons kony buny Ren HBRZESY D5 F24A M, YnBURRMER, f#
ENNIERS AR ERK, BT 0. BEMOEYE, #o.REEE— e & _FIEE
BRBRR R, O BB R MBI 3T R,



740 B R X X £ ¥ B FE = -
Tor Zo(X 107 (X 10
10f - 2001
5 .
150}
ﬁoﬁﬁ§k§§¢hﬁ&%§

—.10.

~15

10

2 ﬂO'ﬁ"oﬁﬂﬂﬂﬁ

B4R XM AHNEFHERSEEREK
KRB BB ERI KRG, ERE 1] RRRAK

100

50

B a3 R TR A S Hen
B3 w.EMRER

I R % 2 I B B 5 IR R iR, BBk
Xt BERFH: hERNSHR G

I EEE R A R AR, FARNESWIEEEFREL, BHEMZniasd

— R ik,

B3 S AT S, X ot 5 R B B AR MR T R B, 4h50 63
Ri6, FERZMERAEAT, R Ak BB B, Bk AT R R T
Bk B R R, R A RIN5 ORI, 1, oRbR A R R A R

JE s ) 98 U T Ak i AR R RIAESE .
.

(:'t‘irs,/ Vo",";J

RELARSEANIRARRITEEREYS

{

30’- MOST AMPLIFIED MODE

200}
150}
100}

{

S0

i

oL
0 1

Vo/c=0,004, a/h

2

=480, Ps3=0,01)

B4 HRDERGEATRARE =B AENE

iy
~ éﬂ

I

it

AR B E R RS B, R Lagrangedi S A SRR AT A T ki



I RE 5 75 12 1 s BBV A T ) St ko B 741

BB TR, BRI BRI R, BT RMEBEE, TREREY, Bk
BIAMAE S B B BnTix, BARBRS 08, Bl Bo.anitEan, 2
PR ek, S FARLE, JE BB B B RN, BUR EES 3R i R,
BEI BRI A ARTEE MM, XBERSEFOIRMITIHEERZARTK,

[1]

[2]

[4]

[5]

[61]

& X X W
H. E. Lindberg and A, L, Florence, Dynamic Pulse Buckling, Martinus Nij-
hoff, The Netherland (1987), 104—136.

Panl R, Gefken, Steven W, Kirkpatrick and Bayard S. Holmes, Response of

impulsively loaded cylindrical shells, Int, J 6 Impact Engng., 7(2) (1988),213—
227,

W. S, Strickland, I, E, Milton, C, A, Ross and L, J, Mente, Failure of
aluminum cylindrical shells subjected to transverse blast loadings, Shock Vib,

Bull,, 47(4) (1977), 111—120,
Steven W, Kirkpatrick and Bayard S, Holmes, Structural response of thin

cylindrical shells subjected to impulsive external loads, AIAA Journal, 26(1)
(1988), 96—103,

H. E. Lindberg and A, L, Florence, Dynamic Pulse Buckling, Martinus Nij-
hoff, The Netherland (1987), 140—149,

J. N. Goodier and I, K, Mclvor, The elastic cylindrical shell wunder uniform

redial impulse, ASME Trans,, J, Appl., Mech, 6 Series E, 86(31) (1964), 259—
266,
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Abstract

When a cylindrical shell is subjected to dynamic impulsive loading in radial

direction and the ratio of radius-to-thickness exceeds a special value, the cylin-
drical shell will produce elastic dynamic buckling, This paper which is based on
the results of some relative experiments, assumes deformation mode and utilizes
Lagrange method to analyse the elatsic pulsc buckling of a thin cylindrical shell
with a finite length under a cosine impulse, The dynamic buckling equations are
derived and solved by numerical method. The results of calculation are compared

with some relative calculation results obtained by other authors,

Key words cylindrical shells, impulsive loading, elastic dynamic buckling



