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Frequency Transfer Function of an Open Crack Rotor
with an Anisotropic Support Stiffness
(Consideration Using the Reduced Oeder Model
and Verification with Sweep Excitation)

Masahiko AKI (Nagoya University), OYixun NIU (Nagoya University), Tsuyoshi INOUE (Nagoya
University), Kentaro TAKAGI (Nagoya University), and Kenta NAKAMOTO (Nagoya University) ,

Abstract: This paper deals with crack detection of an open crack rotor with an anisotropic support stiffness.
The validity of proposed frequency transfer function is verified using numerical simulation of sweep excitation.
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Table 1 Specifications of the cracked rotor

Rotor Shaft Shaft Effect of Asymmetry of Directional difference of
mass damping stiffness gyroscopic shaft stiffness stiffness due to the
m (kg ratio k (N/m) moment due to crack anisotropy of support
¢ 0 i, (Ns?m) Ak, (N/m) Ak, (N/m)
3.4 8.4x10™ 1.1x10° 2.0x10°° 1.1x107%k 3.6x107°k
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Fig.3 Derivation of the components in the whirling motion
generated by the effects of crack and support anisotropy
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Fig.6 External forces in frequency domain
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Fig.7 Displacement of the rotor in X-direction
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Fig.8 Displacement of the rotor in Y-direction
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Fig.9 Preparing between sweep excitation simulation
result and transfer function
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Fig.10 Preparing between sweep excitation simulation result
and transfer function without anisotropic support stiffness
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