23 7

Applied Mathemetics and Mechanics

7))

:1000-0887 (2002) 07-0667-06
0343.9
Kmoing  Taub
1
1
* : 2000-11-20;
(19694 ,

~~

~—

120080)

[2 5],

60

Eddrom ,Zzicas ,Birkgam

2002-01-28
(10002021) ;

667

(863-802-4)
(Email :huangeg @mech. ac. cn) .



668

' MOER
kK T _ 2T '
o Ll
t:-a_;,T:O, (2)13"[ " - =r
Kozl,.a = @ e = JI
-2 \
(3
2=
Legplace
33 6 _ |2 ® n
T = 2.qLdL2).K [E—; + +24h2 - _,:[22 Z _(_l)_nz e ”%tws‘tzu[‘ﬁ + ﬂ] (4)
_k m?
B _pc4h27 (5)
BesH Jo(X)
u,v,w, u,v w
u = u- B»(r,t),
w =0, (6)
u = w(r,t)-
7 , .
_ou 1|low?® 2w
811_5r+2[8rJ T 2520 @)
_u oz ow
€2 =70 -7 5 (8
Ep =0 (9
Wo , ) )
_Qu A|ow? | ow|® Pw,  Fw
811— al’+ 2[8[} - 2[ al’J - Zar2+z arz, (10)
U z2ow  _z ow
E2="0- "0 ar Yy or (1)
812:0, (12)
~ _Qu . 1|0w? 1| owg?
En =75+ 2[arJ - 2[ arJ : (13)

€p = L (14)



669

Hooke .,
_ E€p +VER) i8]
Ou = 1-v2 T 1-v’
E€ » +VE ) i8]
92 =" T,z T p.yr %2=0
__mEd 912, 2 2 F(w - wp) A(w - wp)
- 12(1_\)2)-[.0{ dZel+ [ v (W' Wo)] +2(1-V) arz or
1_VIO[619_- V2 (w - wo)0]rdr - ZTJ'O(p-pd'/i/)wrdr,
d 2
G_ZJ-_d/ze(r,z)dz,
/2
€=I_w26(r,z)zdz,
e1 =€ +€ »
D v¥(w - wp) + K2V2w+l_%V:9V: p-pdw,
1?@- O/ (1-V) = K,
D:_EL
12(1-v?"
u=0,
w =0,
F(w- w) v O(w- WO)i| Bl g
D[ o2 1 or 1.w =0
_ W ' Wo _ L _d
\N' - d' WO_ dl E - d CO_ ay
g g
9_' = = . o= ew' = -
oo @ =aT 21

12(1-v? P¢&
KX1ol;ow| , a 10,8  _d_ ., _
Ed ez[E &Ju-vz &[E &J+E dir =0
1 af’ K
1-v2%7 1.y B
Roi ncare (4 9l b

(15)

(16)

o

(17)

(18)

(19)
(20)

(21)
(22)

(23)

(24)

(25)

(26)

(27)

(28)



670

6
C
%%[6424 —5§g ??E;— _lE (Id, -1)+—42§2+ Gld, + Cs, (29)
K [1a]? |3, j a8
Ed_[[dJ '[d AR 2i+2 (30)
o _ - 2(3+V) 14V
Ci=GC=0, A= 5 +v A= 5y (3D
B 4_@ a8
C2= T,y [ (3+V) + 4(5+v)] - Ty Zi+2+
d 8 [3+V 5+V vV +7
1+v Ecg[ Yo Mt 288 Al (32
B A A pdl 1 A A &
Vi [16 3ej 1- vz(1+2)2 Ec%[64 576+2304J s
0 = Ze‘éi (i=0,2,4, ), (34)
g = ze“;i (j=0,2,4, )- (35)
, 3
fl% + fz[%] + fg% + f4 = 0, (36)
_pa _As _ A,
f1 = E[)\s- 21 +V)J fa =A [2(1+V) A, (37)
ol 1 f
fs = f2 d ~ 121 - V)QZ) 11-v |+2’ (38)
o' +V ] J
= Y v T s G (39
1 8 A2 A4
Al—l_vzcé AS + 2A5 + 3A2A4 , )\2—[16 3J , (40)
1 A A4 _ A Aq
Ns=Gatare* 230 M= e V) + G V), (4D
V +3 5 +V 7 +V 2 500
As = + Ay + Ay (42)
16 % 288 2 000
" # 1 500,
6 ~
t=0, 2 -9 8 _-% (43) &
d d d glm
| 5 \ \ 300
E :60 +6 , (44)
0 v ¢
,50* ,6 * -0.10 -0.05 0.00 0.05 0.10
2/ mm
O +3f0,d " +fd =0 (45)
o , 2
3 =Aexp(at)- (46)



671

60* = 667 (a = O) '
o)
3—O|°f2 +f3=0
g = 10'W/cnm?, p = 8900Kg/ n¥, E = 10"Pa, vV = 0.163,
K =1.09W/cm- K, ¢ =250J/Kg- K, 0 =2x10°K*,
a = 10mm, d = 0.2mm
(4) t 2 1 t
Runge- Kutta , (36)
3 = ] L]
300
¥
&
=~
™ 150
.
100
g
Y
o0 0.02 0.04 0.06 0.08 0.10
B ME @ ¢/ps d/a
—8o/d=0.R FE - --80/d=0.001 BE
....3:;4=o.owi‘b§ ----8?/4:0.001 B}E — 3/d=0.05 F*
BWEED N
3 - 4 Ner
A- 1
B. , :
C
, , Budiansky , -
d/ a , 4 ,
3 4 (1 [6]

[ ]

(47)

(48)

[1] DUAN Zzhuping, ZHOU Yi-chun, HUANG Chen-guang, et a. On laser induced reverse plugging eff ect

[A]. In: Zheng Z M, Tan Q M Eds. IUTAM Symposium on Impact Dyn[ C]. Beijing: Peking



672

University Press,1994.
(2] : [A]. : [M].
,1993,158 —173.
[3] Hermann G. Dynamic stability of structuresfM]. New York: Pergamon Press,1967.
[4] Edstrom R E. Dynamic buckling of a rectangular orthotropic plate[J]. AIAA Journal ,1972,11(12) :

75 —83.
[5] Pa M C. Large deflection of heated circular plates[J]. Acta Mechanica,1969,8(1) :82 —103.
[6] . - [D].

,1996.

Studies On the Dynamic Buckling of Circular Plate
Irradiated by Laser Beam

HUANG Chen-guang, DUAN Zhu-ping
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Abstract : The dynamic buckling of thin copper plate induced by laser beam, was analyzed with the
numerical integration and disturbance methods of controlling equation. The buckling and post- buckling
of thin plate were shown, with the consideration of the temperature distribution, inertia effect and
initial deflection. At last, the buckling criterion about the circular plate was obtained and used to
investigate the relation between the critical laser intensity and the ratio of thickness and diameter of
the plate. The results fit the experimental observation and the FEM simulation very well , and benefit

to the understanding of failure phenomenon of structures irradiated by laser beam.

Key words: laser; buckling; thermal shock



