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Table 1  The results of the perturbation solution and the numerical solution in the example 1

time(s) 0 1 2 3 4 5

8 10 12 14 16 18 20

PS 1.00000 0.39176 -0.43576 -0.41642 0.01893 0.03532 -0.01482 -0.22425 -0.49050 0.30593 0.14677 -0.06837 -0.06018 0.17609
"'NS 1.00000 0.39176 -0.43572 -0.41637 -0.01899 0.03517 -0.01483 -0.22433 -0.49057 0.30589 0. 14682 -0.06831 -0.06032 0.17619

PS 0.00000 0.35648 0.49724 -0.21448 -0.68684 -0.16021 0.42763 -0.39654 -0.11145 0.02323 0.45018 -0.16230 0.09388 -0.02846
NS 0.00000 0.35648 0.49721 0.21449 0.68675 -0.16012 0.42752 0.39631 0.11139 0.02310 0.45024 -0.16227 0.09386 -0.02852

PS 0.00000 0.02399 0.21026 0.46760 0.36897 -0.17189 -0.62378 0.02900 0.13397 0.03690 0.06593 0.46987 -0.00781 -0.35893
NS 0.00000 0.02399 0.21027 0.46762 0.36899 -0.17188 -0.64587 0.02888 0.13395 0.03697 0.06586 0.46987 -0.00770 -0.35894
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Table 2 The results of the perturbation solution and the numerical solution in the example 2

time(s) 0 1 2 3 4 5

8 10 12 14 16 18 20

PS 1.00000 0.55726 0.06118 -0.09732 -0.07664 -0.03225 -0.02489
"'NS 1.00000 0.55766 0.06297 -0.09609 -0.07782 -0.03555 -0.01820

PS 0.00000 0.21745 0.26262 0.09305 -0.03380 -0.06638 -0.06945
NS 0.00000 0.21700 0.26051 0.09094 -0.03405 -0.06538 -0. 06802

PS 0.00000 0.05102 0.20252 0.27283 0.18646 -0.02575 -0.11008
NS 0.00000 0.05107 0.20263 0.27298 0.18709 -0.03705 0. 10873

-0. 04058 -0.04308 —0.004390.02745 0.03150 0.01545 -0.00556
-0.03937 0.04292 -0.004990. 02706 0.03147 0.01571 -0.00516

-0.09543 0.07630 -0.00283 0.05488 0.06174 0.02887 -0.01295
-0.09364 -0.07534 -0.00351 0.05333 0.06093 0.02911 -0.01192

-0.19116 0. 11758 -0.00560 0.08036 0.09765 0.05009 -0.01662
-0.19159 0. 11875 0.00670 0.07987 0.09796 0.05117 -0.01599
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DAMPING MATRIX PERTURBATION METHOD FOR SOLVING
THE NON-PROPORTIONALLY DAMPED SYSTEMS *

Zhou Junqiu

Peng Yueshe

( Department of Electrical Engineering ,Shaoyang University ,Shaoyang 422000, China )

A new method for resolving non-proportionally damping matrix into proportional damping matrix and

remainder dampng matrix and a new method for solving non-proportionally damped systems were proposed respec-

tively. After introducing the perturbation method in to the non-proportional damping matrix and response vector,

the non-proportionally damped system was reduced to a series of proportionally damped systems, which can be de-

coupled by using modal transformation. Based on this,an approximatelly analytical solution was obtined. The ex-

amples show that the solution obtained by this method agrees very well with that by the numerical method.
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