21 4 JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY Vol 21 No. 4 199

FEm FE-F B ER

( 410073)

0242

Numerical Distributed Transfer Function
Method for Wedge Beam

Li Haiyang Zhou Jianping Feng Zhigang
(Department of Aerospace T echnology, NUDT, Changsha, 410073)

Abstract A numerical distributed transfer function method (NDTFM) is introduced for the analysis of state space
equations of distributed parameter systems with variable coefficients- The method is the extension of DTFM (distribut-
ed transfer function method), and it is easy to use for various physical-mathematical problems with variable parameters.
Wedge beam is analyzed using this method. and a general element is derived to raise numerical efficiency- Numerical re—
sults show that this method is efficient and easy to use.
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(8) ’ Fig. 1 A wedge element
2
b hao, h L
1 x [- ax,ax]
K dw(x) _
dxz[El(x) s ]_ Fo(x) (9)
M= El(x) %w(x) Q= dd—x[El(x) (%w(x)] (10)
El(x) = %’(m e)’= C(h(x))’ €= h"‘L ’“’, h(x) = b+ &, C= %’
(5 (7), x x = k&
(7)
= Fe(5) Tk + F=(¥) (11)

ME(- a) + Nk(a) = ds
= {w we wee wd)" de= {w(- a) w'(- a) w(a) w'(a)}"



24 1999 4
0 1 0 0
0 0 1 0 L T
_ _ _fekE)
F(&= |0 0 0 1 fE(E)—{O 0 0 Z(1+ Bx)
2
00 - 6B - 6B
(1+ BY) (1+ BY
€k B c€e .
B = 7 E. = T Lp 4T kar dg = Ted Te = diag(1,k, 1, k)
(11) s Le k s B a
( ) .
n, i Li, hi, hi-1 hi,
Xi-1 Xi, i ki,i= 1 n
L= e -1+ SLoLi= S
1= 1+ - 1 c= holt i= c 1
1= o _heiw b B
x»:[l_c]Ll hi= ho+ ei hi= > ki = . (12)
Li= ¢~ 'L
(11) (8) (8) (10
Ked = fe + Fe ( 13)
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ho= 0.0lm,hi1= 0.1lm,L = 10m,E = 100GPa,g= 1000N/m
1
1 (hi= 0.1,ho/h1= 0.1,L = 10)
Table 1 displacement of clamped wedge(h; = 0.1, ho/hy = 0.1,L = 10)
w(2.5) w(5.0) w(7.5)
2 0.041091 0. 027488 0.0079109
4 0.041030 0. 027446 0. 0078985
(10 ) 6 0.041018 0. 027438 0. 0078962
8 0.041014 0. 027435 0. 0078954
(500 )2l 0. 040956 0. 027429 0. 0079047
(100 ) 0. 040937 0. 027404 0.0078891
(10 )12 0. 038378 0. 027120 0. 0095545
0. 041009 0.027432 0. 0078943
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