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- — d

u(x,t) W(x, t) $(x,t)

u(x,z,t)= uo(x, t)— z¥(x, t)+

1 J
E‘r tbz(x, t)dx,

ce?= E/P , uo(x, t)

,z0(x, t)

L'[d<b2(x t)dx
2 2 » 2

y= 5o
N(x,1) Qx. 1)
N(x,t)= ”AOdA = EJLu/(x,z,t)dA,
Q(x,1)= KGILY(x,t)dA,
M(x,t) = ”AoZdA = EJ-Lu/(x,z, t)zdAe
(4 K . (D) (2)

N(x,t)= EA[u/o(x, t) - %tbz(x,t)] = EAu (x,t),

su(x,t)= u(x,0,t);

O(x,t)= KCGA[W (x,t)- ¥(x,t)];
M(x,t)=— EI¥ (x,1),

sin$ = ¢ cosd = 1,

N o2 pyii- §
X X

5o+ =G

(2)

(3)
(4)
(5)

(6)

(7)
(8)

(9)
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Ly (L ULy

= Kooy BEow - )
B KGA .

b= 5¥+ 55 (W - b)

(10)

2 _ L X _ cl _ou W =
TTA T e T e YT e T
u-u == d[(W - o),

W (d o) = aX(W - o),

Wo— b= & (oo &),

ca’= KG/E, €= (r/lop)™ (11)

{u(O, 0)=0 (0,0 = V= V/e,

(11)
,0< ex1,
w(x,t) = uo(x,t)+ &i(x,t)+ o €),
W(x,t)= Wo(x,t)+ eWi(x,t)+ o ),
b(x,t)= bo(x,t)+ i(x,1)+ of E)°
u W €

Wo- do= 0, u- uwo= O
ug Wo w Wb

’ "7

(11)

(11)

2k

- =0, W d W] = egw- W), b= We

- t),

(12)

vil-e*"1 0 <x <t),

_ (12)
(16) .oou= f(x

u(x,t) = 0

(17) (16)

W+ Ve '(eW ) - (W= W

n.n

)= 0

(t<x L)

(10)

(11)

(12)

,t)=0, W(x,0)= 0,

(13)
(11) -

c €= (r/lo)?

(14)
(1)
(15)

(16)

(17)

(18)
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J:[vh Ve'l(e W ) — e W W) JsWdx = 0

W(x,t) = ;Tn(t)[l— 0052%]-[90] ,

ﬁ 27 RN : L -
I I I
ZT,,[Z%} cos ZLLx]}' Z{l— cos 2LLx 6Tpdx = O (21)
, I I I I
J-LO{ ; ;Tn[l_ cos 2%90] [1— 005221 x| 8T+ Ve ; ;[ex 2Z sin 2%5\7} T, X
T 7| 2 s |
[1— cos er x| 6T — 8[ ;ZT”[zLL cos LLx[l— coszrz x] 6T, +
;;TH[LL]T cos Z%T[x[l cos ZLLT[x] 5Tm]}dx = 0 (22)
) 6Tm 5 (23)
7l 2 7| 2 71| 2 T
L[1+ Zm %Tm+ Zm?® [ InW g yetel - 1)] T+ 2 D LT, = 0,
L L L =
(23)
m= 1,2, ..,(23) m .
’ s ) (23) m= 1,
,  (23) :
m 27, om 2r( on 2 o,
L3+ |5 g7+ [T L[5 &- ve'(d- =0 (24)
T= I-¢ ' (24) 0< e,
€ , € , :
(25)

T AT
(1_ T) dTZ_ dT_)\T—O:

2 2
N = [%ﬂ] (e = 1) V\L[3+ [ZL—ﬂ %> 0
(25) ; . . T(T) = o/ J1- T
(25),
= 1- 4N(1- T
a+ (1- T)2 a= 0 (26)
, X> 0, (I- T)> 0 ;
. (2) T = 2AJ1- T, (25
Lr . 1 dr o ,
it e - =0 (26)

Bessel s
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T(T) = Ailo(2N J1= T)+ A2Ko(2A 1= T), (27)
Io Ko Bessel s , .
W(x,t) = [1- cos %_T[x] [A1To(2Xé %) + A2Ko(2 2 %)) (28)
3
(28) ., ,
. A , (24) :
T+[®= M JT=0 (0<: <L), (29)
= (3l (39
a = [L] e\l 3+ [L] €
(0t <L), , .
a’= Net (30)
4T
V= ML 1= & T (31)
(3D (30)
A= ae"?, (32)
(27)
T(t)= Ailo(20e™ %)+ AKo(2ae' "™ "7?)e (33)
(12),
Ailo(20ae™?) + A Ko( 20e™?) = 0 (34)
3 21 ~L/2 —(L-1)/2
W(x,t)=|1- cos X [Ko(2ae ™ 7)lo(20e ) -
To(2ae” “?)Ko( 2ae' "~ "7?) ] (35)
: LY 12 : 3.85x §°N £ =300mm
10.10mm’, L= 300 mm, P= 2.78x 10° 2 4 \
g/mm’, ¢ = 5.08x 10° mm/s, 3 b
. £ 5
- o -
M 0 ,V o M €,
oo Vo0 . 10 30 50 70 90
7 5 R R Mg
3 Vcr’“ M(‘r

5 B 3
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The Asymptotic Solution of a Dynamic Buckling
Problem in Elastic Columns
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Han Qiang', Zhang Shanyuan’, Yang Guitong
(L. Department of Mechanics, College of Trafficand Communications,
South China University of Technology, Guanghou 510641,P R China;
2 Taiyuan University of Technology, Taiyuan 030024,P R China)

Abstract: For the dynamic buckling of an elastic column, which is subjected to alongitudinal impact
by a rigid body, the form of the axial load is very complicated. The problem may be reduced to dis-
cuss the solution of nonlinear partial differential equations. So far, a theoretical solution may not be
obtained. In this paper, this dynamic buckling problem of an ideal elastic column with finite length is
discussed. By the perturbation method with a small parameter and the variational method, a solution
of this problem is given. Finally, numerical computation is carried out, from this, some beneficia

conclusions are obtained.

Key words: dynamic buckling; perturbation method; buckling mode



