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Measurement and Excitation Techniques for
Modal Testing of Rotating Machinery

( Kye-Si Kwon, Chong-Won Lee )

ABSTRACT

Measurement technique using only one sensor for complex modal testing of the asymmetric rotor is
proposed. The reverse directional frequency response function of asymmetric rotor, which is known to be
indicative of the degree of asymmetry in a symmetric rotor, is also shown to be identified with simplest
technique requiring only one sensor and one excitor. It lessens the testing efforts and its practicality is verified
by numerical simulation. The measurement and excitation techniques for complex modal testing are also
summarized so that the efficient complex modal testing can be possible according to the kind of rotor system.
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Figure 1. Coordinate systems. Xyz, stationary co-ordinate
system; xEn, rotating co-ordinate system.
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Figure 2. Two complex input/single complex output models
for
(a) anisotropic and (b) asymmetric rotor systems.
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I8 3 (A26)F VIAAIR O BAE TR S

Fug 271 2HEY BX P4 (double frequency
autospectral density functions) © Th33} Zto] & 4 ¢lth
[6,8].
Rt t)=Ry (0)— ~ HS“(Jm,,sz)dmldmz
= %Jsii(jO)Z)ij i=g g 8, E (A28)
0‘17]}“], Sii (j(x)z)= %J’Sii (j(x)l,j(l)z)i(ﬂl OIE}'
ThRZHA 2 g9 BA 7 A ERte)

Sii (j(D], jOJ2 ) = 27'58“ (_](02 )81(0)2 - CDI) . (A29)

webA ol F Foh 27) 2AEY B4 S50y, jo,), i
2858, 0% 20TE FolA YU (o, jo,)
BRAA @ =, 2 AAelA D EA351A ot
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