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Robust Stability Analysis Method Using Virtual Parametric

Variations

— Proposition of Less Conservative Analysis Method*

Yuichi CHIDAT | Takeo KiIMURAT and Ryo FURUKAWAS

In this paper, a robust stability analysis problem is considered. u-Analysis is a useful tool in order
to guarantee stability robustness, but obtained results by conventional procedures are sometimes
conservative. On the other hand, to guarantee stability robustness of active control systems in
space is extremely important. A new robust stability analysis procedure by using virtual parametric
variations is proposed in order to carry out tight evaluation of the stability robustness for active
control systems. Performance of the proposed procedure is verified by an example of a mechanical

vibration control system.
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Fig. 1 Mechanical vibration system

Table 1 Nominal parameters

™mi,Mo,m3,Mmy 1.5 [kg]
kikokake | 2.6x 10° [N/m]
dlde)d3>d4 10 [NS/HI]

Gain [dB]
2 3

10 10

1| M

1 3
10 Frequency [Hz] 0

Fig. 2 Plant

Phase [deg]

[t 2 N2 66[Hz), 102[Hz), 127[Hs) Th . 72, —
DONKER by R EB S 7254, MO XRTOIRE)
E-PFNICEBEH5RDRELoTND.

2.2  HIHIRDOERET

VAT LI T 4 — BNy Zilil up(s) = — K (s)yp(s) 12
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3H 50 LOBY R HETHRI SN TWD LT D, K
XLTHWZZHEEE, KD 3ROT =27 1 V5 L
L, ZOF— F#X%z Fig. 3 [IR7.

7.661 x 1011

s441608s3+1.152 x 10652
+4.064 x 1035 +6.384 x 10*°

K(s)=

(12)
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Fig. 3 Pre-designed controller K(s)
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Fig. 4 Loop transfer function
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Fig. 5 Analysis system of Method 1
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Fig. 11 P(s) and A(s)
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