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Fig. 1 The mesh of fan blade and boundary conditions
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Fig. 2 The ice of different fan blade section
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Fig. 3 The beam shell model of engine
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Fig. 4 The influence of fan blade ice on the 1# bearing

load and displacement ( relative to FBO condition )
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Fig. 5 The influence of fan blade ice on the 2# bearing
load and displacement ( relative to FBO condition)
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The Influence of Fan Blade Icing on Aero-engine Rotor Unbalance

HOU Nai-xian, ZHENG Li-peng, YU Fang, YANG Kun
(AECC Commercial Aircraft Engine Co.,Ltd., Shanghai Engineering Research Center of Civil Aero Engine, Shanghai 201108, China)

[ Abstract] The fan blade icing has significant influence on aero-engine rotor unbalance, which may induce the
engine power loss. Based on the influence of fan blade icing, the mass of fan blade icing is analyzed by commercial
software, and the implicit transient rotordynamic analysis is then conducted to simulate the unbalance of rotor. The
influence of the icing on the rotor unbalance is analyzed in details by the whole engine finite element model. Fur-
thermore , the closure of rotor and stator is analyzed, and the most critical condition of fan blade icing is obtained.
The results show that the most critical condition of fan blade is idle, and there are influences on the 1# bearing and
24# bearing. This work provides useful design and test guidance for the fan blade icing.

rotor unbalance rotor dynamic

[ Key words] aero-engine fan blade icing



