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Multi- axis Vibration Control Research via Loop-shaping Design
Jiang Shuangyan, Chen Huaihai, He Xudong, You Weigian
(MOE Key Laboratory of Structure Mechanics and Control for Aircraft, Institute of Vibration Engineering

Research, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)
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Abstract: In multrexciter/ multraxis (MEMA) vibration control tests, it is frequently difficult for the auto
spectra of the control point responses to achieve the required reference targets at the frequency points where
the frequency response function matrices are ilk conditioned. To cope with this problem, a new method is pro-
posed in this article. The pre compensator of the plant is obtained by curve fitting and modifying of the fre-
quency response functions in a specified frequency range. The exciting spectrum matrix is then shaped via H «
looprshaping theory. The shaped exciting matrix is used in the control loop computation instead of the original
one. The experiment shows that the modified algorithm via loop-shaping design is capable of suppressing the
adverse effect of the frequency response function at some specific frequencies. The auto-spectra of the control
point responses are improved and become satisfactory.

Key words: loop-shaping design; multrexciter/ multraxis; vibration test; vibration control; multrinput/ multr

output
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Cross Proportional Control Algorithm for MIMO Random Vibration Test

Cui Xuli, Chen Huaihat, He Xudong, Jiang Shuangyan
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Abstract: The factors causing a few of spectral lines exceeding acceptable error bounds all the time are
analyzed in multi-input and multi-output(MIMO) random vibration test. A formula to express the rela—
tionship of the control spectrum matrix and the matrix of Cholesky decomposition of reference spectrum
matrix is derived. It shows that the control result is affected severely by the coupling between the con—
trol points. A cross proportional correction algorithm is put forward to improve the control results.

With the new algorithm, all the spectrum lines can be controlled within the acceptable error bounds.

The new cross proportional correction algorithm is compared with the proportional root square mean cor—
rection algorithm by tests. Results show that the new algorithm is better.

Key words: multi-input and multi-output; vibration environment test; random vibration; auto-power
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