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Study on the Transient Vibration and Fatigue Life Estimation
of Turbine Blade of Turbocharger Passing Through Resonance

S H

KANEKO Yasutomo

ABSTRACT

W KA I F ke
KAGE Taiga TAKESHITA Tomoaki

In a variable speed engine, it is impossible to avoid the resonance during operation. In a constant speed engine,

the resonance during start-up or shut-down also cannot be avoided. Therefore, the increase of the acceleration rate

in passing through the resonance has been considered as one of the effective methods for increasing the reliability of

turbomachinery. In this study, the transient vibration analysis of mistuned bladed disks passing through the resonance

is carried out using the reduced order model SNM and the conventional modal analysis method. The effect of the

acceleration rate and the blade damping on the transient vibration response and the blade fatigue life is examined

in detail. From these results, it is concluded that SNM is very useful for the transient response analysis of mistuned

bladed disks with the complicated vibration characteristics, and the control of the acceleration rate is very effective

for the increase of the blade reliability.
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Fig. 13 Transient response and amp. count of blade 5
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Fig. 14 Normalized acceleration rate and allowable cycles
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