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Numer ical analysis and exper iment_of-counter-rotating
dual-rotor’ s steady-State response

HU Xuan, LUO Gui-huo~GAO Deping

(College of Energy and-Power -Engineering,
Nanjing Univerdty of-Aeronautics and Astronautics;”Nanjing 210016, China)

Abstract” The counter-rotating dual-rotor system-in aeroengines can reduce the influ-
ence of rotors gyroscopic maments on-aircrafts;cut down the torque of cases and improve
the flexibility of airplanes. The steady-state response of a counter-rotating dual-rotor struc-
ture with one inter-shaft bearing-was analyzed ,of which the low pressure rotor is coupled
with the inter-shaft bearing’ souter ring ,and the high pressure rotor coupled with the inter-
shaft bearing sinner ring. By usng trander matrix method and corresponding boundary con-
ditions ,the'steady-state responses of the counter-rotating dual-rotor system were analyzed,
and the changing characteristics of the disks orbitsand the centroids locations were studied
experimentally ,proving the relevant conclusons from calculations.

Key words: aerospace propulsion system; aeroengine; counter-rotating; dual-rotor;
steady- state response
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Fig.1 Intershaft bearing structure
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Fig.2 Smplified structure of the dual-rotor
test equipment
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Fig.3 Caculating model of the dual-rotor system
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Fig.4 Response curve and centroid’ s location of the dual-rotor system
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Fig.5 Orbitsplot of the outer rotor’ s disk (Caculated results)
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Fig.6 Orbitsplot of the outer rotor’ s.di
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Fig.7 Method for observing changes of the centroid’ s location
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Fig.8 Centroid location*s changesof the dual-rotor system
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