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Analysis on modal influence factors and vibration safety of
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Abstract; The modal characteristics and vibration safety of the turbine disk structure are the basis
for its dynamics design. First, on the basis of the modal test, an accurate dynamic model of the disk was
established. Secondly, the modal analysis was carried out under the effect of multi-physics field, which
aimed at studying the influence of temperature field, stress field and coupling effect on the modal charac-
teristics during the disk operating. Finally, the vibration safety of disk was evaluated to obtain its vibra-
tion safety margin. The research shows that, the rotational "stiffening" effect of centrifugal force increa-
ses the modal frequencies, the temperature effect causes the structural stiffness to decrease and the fre-
quency to decrease, and the aerodynamic force causes the structure to " stiffening" and the frequency to
reduce. Under the combined action of force and heat, the order of the degree of influence on the first
6-order modal frequencies are speed, temperature, elastic modulus, thermal stress and aerodynamic

force, and the influence of aerodynamic force is negligible. The force and thermal load affect the modal
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frequency, but not the modal shape. Moreover, the possibility of low-order diameter modals traveling

wave coupling resonance of the disk structure excited by turbine gas is very small.

Keywords : modal characteristics; vibration safety; turbine disk; liquid rocket engine
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Fig. 1 Connection status of turbine disk
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Fig. 3 Modal test shapes of turbine disk
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Fig. 4 Modal analysis shapes of turbine disk
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Fig. 5 Influence of rotation speed on dynamic

frequencies of the disk
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frequencies of the disk
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