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Abstract: The spatial location of center of mass and principal axis of inertia was utilized to
describe the motion status of rotors. From the general definition of inertial load, the complete ex-
pressions of rotary inertial load were derived. Based on this, the continuous shaft model and its
differential equations including the local rotary inertial load were established. Results showed that,
the rotary inertia of high-speed -spinning disk can be categorized into self-centering of center of
mass and self-centering of principle axis of inertia, which increases the forward processing natural
frequencies and the bearing dynamic loads; the key to these influences is local angular stiffness
between disk and shaft. On this basis, the reason was illustrated for the consistent increase of

bearing dynamic load in high-speed range, while the influence of local angular stiffness between
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disk and shaft on the modal and response characteristics was investigated. The results above are

of benefit to the vibrational fault detection and design of rotor structures during the engineering ap-

plication.

Key words: rotary inertia; non-continuity; principal axis of inertia; dynamic property;

self-centering
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Fig.1 Schematic diagram of non-continuity of rotor
structural characteristics in aircraft

gas turbine engines
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Fig.2 Schematic diagram of non-continuity of angular

displacement in rotor structures
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Fig.4 Schematic diagram of principal coordinate

system of inertia
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Fig.5 Schematic diagram of mass distribution of disk
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Fig.6  Schematic diagram of motion of the center of mass
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Fig.9 Schematic diagram of typical structure of

aero-engine rotor system

SERG AT AT FE T 45 Rl R BEAE AN B 1) T4k
By, 10 A R S U 7 2% 6 FG D A s Bl (e ) 2
il ), B A5 H 5 L] 5 A Ak ] S K A R
SUEE AT 4 — 25 0 B e 458 =) 760 DU 248 ke e 1z 2l X
v RZG AR im S PR
3.1 hFEER

DRI, AR SR H T Jay 9 e 2 5% AP - 52 % Bl AR
GEARLTL AN 10 B i, i 4 50 34 22 Be | IR AR
£ Al 2 1) B SR T A 2

K10 i gefe TR A

Fig.10 Schematic diagram of non-continuous rotor model
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system under unbalance
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aircraft gas turbine engine
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