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Structure and dynamics analysis of rotor system in

geared turbofan engine
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Abstract; Taking the coupling between fan and low-pressure rotors of geared turbo fan
(GTF) engine into consideration, a simplified model of rotor system and a critical speed cal-
culation method for the model were proposed. Differences of critical speed results between
the overall rotor system and the single rotor system were clarified. Influence of typical pa-
rameters on critical speed and dynamics of the rotor system was discussed. From the results,
calculating the fan and low-pressure rotors separately causes deviation of natural frequency
and loss of critical speed. Increase of the gearbox support stiffness leads to rise of critical
speeds, while keeping the stiffness value below 10° N/m may provide better dynamic charac-
teristics. The flexural rigidity of the torque transmission shaft and radial stiffness of the

gearbox have less impact on system’s dynamic characteristics.
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Fig. 1 Structure of fan-low pressure rotor system in geared turbofan engine
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Fig. 3 Finite element model of fan-low pressure

rotor system
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Fig. 4 Campbell diagram for resonance speed excited
by fan rotor

(speed of low-pressure rotor 2500 r/min)
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Fig. 5 Resonance speed curve excited by fan rotor
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Fig. 6 Critical speed and modal of fan rotor
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Fig. 7 Critical speed and modal of low-pressure rotor
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Fig. 8 Critical speed excited by fan rotor
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Fig. 9 Modal of low-pressure rotor system
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Fig. 10 Critical speed excited by low-pressure rotor
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Fig. 11 Influence of stiffness supporting the gearbox

on rotor system'’s critical speed
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Fig. 12 Influence of stiffness supporting the gearbox

on resonance speed curve
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