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Dynamic characteristics of the analysis of
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Abstract  The extended transfer matrix of the structural vibration analysis is derived by using the expansion to
the transfer matrix to solve structural dynamic characteristic analysis. The algebra equation for calculating the
natural frequency is estabilished by using the extended mairix and the structural boundary condition. The
natural frequency can be calculated using the numerical value method for the equation and a facility method to
solve the natural frequency of chain structures is obtained. Considering the randomness of the structural
parameters the model of the structural dynamic characteristic analysis is founded and the digit characteristics of
the natural frequency is obtained using the Monte Carlo random simulation methods. The correciness and facility
of the theory and method presented in this paper are checked by two examples. The mean value and the mean
square value of the structural natural frequency are calculated and the effect of the stochastic parameters on
structural dynamic characteristic is analyzed.
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1 N 1 N -, 12
:U«wkzﬁg,wkj ka:{N—IZ‘ Wy~ W, } k=12 n 14
3
N = 50000
1 7 J,i=1~13
K i=2~13 py, =35.52kg m’ p, =p, =
wy, = 18.92kg: m’  p, = 6.35kg- m* pu, = 312.87kg: m* pu, = 10.77kg m’ pu, =
157.05kg- m’ p, = 10°/7.46Pa p, = py = = py, = 10°/9.16Pa p, =
9 9 9 9
10°/6. 88 Pa = 10°/7.04Pa p, = 10°/25.51Pa p, = 10°/926.56 Pa
1 v =0/
H.
1 1
w,/Hz w,/Hz w;/Hz w,/Hz
7 14.8269 67.0926 171.899 283.525
14.8269 67.0926 171.899 283.525
vk, = Vi, = =g, =0.05 o, =14.8260 g, =67.0885 . =171.888 . = 283.508
I v, =v, = =wv,, =005 o, =0.5286 o, =23920 o, =61285 o, =10.1082
Vi, = Vi = =vg, =0.075 o, =14.8330 g, =67.1202 g, =171.970  pu, = 283.642
I v, =V, = = v, = 0. 075 o, =0.7938 o, =3.6057 O, = 9.2382 o, =15.2372
Vi, = Vg = = vy, = 0.1 Ky, =14.8453  p, =67.1757 p, =172.112  p, = 283.876
m v, =v, =v,, =0.1 o, =10703 o, =48431 o, =12.4085 o, =20.4662
2 7 Joi=1~3 K i=1-~4
wy, = lkg m® p, =1lkg m’ g, =2kg m’ g =1 x10"Pa g =1 x10" Pa g, =1 x
10* Pa p, =2 x 10" Pa. 2.
2 2
w,/Hz w,/Hz w;/Hz
7 12.9234 20.6233 28.3009
12.9233 20.6225 28.2996
I 0,=0,=020,=04 K, =12.3285 My, = 19.6734 Koy = 26.9972
ok, = 0y, = oy, = 2000 oy, = 4000 o, =2.0770 o,, =3.3145 o,, =4.5483
I o,=0,=010,=02 Ko, = 12.9554 Ko, = 20.6737 Koy = 28.3700
Ok =0y = 0 = 1000 gy, = 2000 o, =0.9305 o,, =1.4849 0, =2.0377
11} o, =0, =020, =01 Mo, = 12.9768 M, =20.7402 M., = 28.5584
Oy, = Ok, = 0g, = 1000 o, = 2000 o, = 10581 o, =1.8056 Ouy = 2.6374
Vo, =0,=010,=03 Koy = 12.9699 Mo, = 20.7362 Mo, = 28.3878
oy, =0y = 0y, = 1000 oy, =2000 o, =1.0110 o, =1.7526 o, =2.0975
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