W38 W TR KXKFEFRO F R) Vol. 38 No. 1
2008 4F 1 H Journal of Jilin University (Engineering and Technology Edition) Jan. 2008

AN E B di sl 2 gE 3w Ry Y IXC TR 5 R

AR, A

(FEMAF RBFE TR¥R, K& 130022)

W EXRARBEFE. MRS EH R RO RLIHATT 200 R 7 2 58 AR e
Fl AR, AR T HESB R T HIRE LT E, RELEFHRANHEHEL 2, LA ML HEASE
TR ARE T AR FHERREE A EXHRFEF LA TERNA#HERERA., A XHE
ZHREHTRENEEE MR EEE  MAEEEA MR AT KEL . RETEHEIT 0 R 40
M ETROGTE T E.FLEBT AN BEEA.

KBR-EERA¥F B ER M A RERG; 2k B KB F & L EASEH 0N
TR

mESES. 0327 SEkARIZED . A MEHS.1671-5497(2008)01-0094-05

Dynamic response of second-order uncertain vibration

control systems with interval method
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(College of Mechanical Science and Engineering, Jilin University, Changchun 130022, China)

Abstract; Using interval analysis, the method of dynamic response of the second-order uncertain
systems was investigated. The uncertain control problem was approximated as deterministic one, and
the uncertain parameters were described by interval variables. The independent modal space control
(IMSC) was used to obtain the modal gains, which were applied into the uncertain system. The
expressions of the interval stiffness and interval mass matrices were developed directly with the
interval physical parameters. With matrix perturbation and interval extension theory, the algorithm
for estimating the upper and lower bounds of responses was developed. The present method was
applied to a vibration system to illustrate the application.
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Table 1 Dynamic steady-state response of controlled

and uncontrolled plate

@/m q/m
s (uncontrolled)  (controlled) ol
2.055 0.0261 0.0316 21. 238%
2.065 0.1008 0. 0550 45.377%
2.075 0.1656 0.0731 55.873%
2.085 0.2142 0.0839 60. 811 %
2.095 0.2418 0.0866 64.192%

F2 REMEHLETSH
Table 2 Upper and lower bounds of dynamic

steady-state response

/s gm ¢/m @/m A/ g
(lower) (upper)
2.055  0.0334 0.0316 0.0298 5.6578%
2.065  0.0590 0. 0550 0.0511 7.1554%
2.075  0.0788 0.0731 0.0674 7.8037%
2.085  0.0908 0. 0839 0. 0770 8.2288%
2.095  0.0940 0. 0866 0.0792 8.5875%
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