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Stability Investigation of Rotor Systems by Complex Modal
Analysis

Dongju Han*

ABSTRACT

Identifying the stability of rotor systems is prerequisite for clear determination of the
parameter identification and safety, through which operating conditions may be rationally
ascertained.

For this purpose, the complex modal analysis of periodically time-varying

system has been introduced by transforming the relation between periodic eigen-vectors and
the corresponding adjoint vectors into the latent value problem. Stability investigation
associated with modal features for rotor systems is performed using numerical simulation

based upon the analysis model.
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Fig. 1 Analysis Model of Rotor System
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Table 1. Classification of Rotor systems.

Rtotor Isotropic Anisotropic Asymmetric General
Property § rotor rotor rotor rotor
Asymmetry 0 0 ) S
Anisotropy 0 A 0 A

Table 2. Physical Properties of the Rotor Model

Location Property
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Table 3 Eigenvalues @ 4,000 rpm
Rotor types
Mode Mode Remark
.| Anisotropic | Asymmetric 1. |classification|equivalence
[sotropic rotor - T General rotor®
rotor Totor
-69.6+j1770.6 | -73.3+1764.0 | -55.9+1752.7 | -58.8+1742.1 | Agq "

. -73.3-1764.0 . -58.8-1742.1 Azn) I (i)

- -55.0+j938.5 . -78.6+958.2 A (1)
-8.0-j519.8 -55.0-938.5 | -74.10-j968.6 | -78.6-1958.2 /';im) 0w Basic
e e vt an . o . - modes;
-5.1+j536.5 -5.2+j542.1 -4.4+510.6 -5.8+j516.1 Ay A4 (In=0)

. . . - = F —F F

- -5.2-4542.1 - -5.8-i516.1 Py (i)

- -0.6+i505.2 - 10244850 | Apg, (i)
514449522 | -9.6-§5052 | -10.2-498.8 | -10.2-j485.0 Al 1“0

aF Foom
] -58.84004.2 | gy ~ =128
- . g : TF F o

-??.9-_]914.9 - 88'.]904: 42(_1) J”2 —‘llQ
-74.14j1806.3 | -78.5%1796.1 | A7 1220
78.5-i17 7z T
. -78.5-§1796.1 Ay ~ ;=128

— - o L ine (m=-1)
- -5.8-j310.4 Ay ~ =)L
-4.4+i327.2 -5.8+310.4 7"11:-1) HIF_sz
-10.3+j1336.5 -11.1+1327.3 ji_n J”lﬂ_sz
) -11.1-§1327.3 A3 - 120
4 F | o
734426018 | Ag ~ M+ )202
73426018 | Ay ~ I +]20
55 14 L TF i
-55.1+100.6 Axn ""'ﬂzB"FJEQ

-55.1-100.6 42(1) fff‘i‘.l:(-l (In—l)
-5.8+j1374.8 A ~ I+ 20
o am TF B E—
-5.8-1374.8 Ay ~ 1 +j2Q
aia = 7E —
-8.1-_]3-13 3 A’l(lj /”13+‘l‘—?'£_2
-8.1+j343.5 A ~ )20

* Hill's matrix of order 6N
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