23 2 Vol.23 No.2
2008 2 Journal of Aerospace Power Feb. 2008

: 1000-8055 (2008) 02-0299-06

( , 100083)

MSC.DYTRAN

© V231 9 A

Numerical simulation of bird impact-on bladed rotor
stage by fluid-solid coupling method

JIAN-G Xiang-hua, . WAN G Yan-rong

(Aeroengine Numerical_ S mutation Research Center ,~School of Jet Propulsion,
Beijing-University of Aeronautics and-A stronautics;Beijing 100083, China)

Abstract.: An‘aeroengine rotor stage finite element method (FEM) model with aerody-
namic load and constant ‘rotational” speed was studied by usng fluid-solid coupling method
with MSC. DYTRAN) software in“this paper to investigate its trandent dynamic response
while suffering various bird impacts. Results show that great instantaneousimpact stress ex-
istsin the blades during the swift impact. The peak stress will rapidly increase if the veloci-
ty, density\and size of the bird increase; nevertheless this ascendant tendency can be blunted
ater the potential of material hardening and deformation abilities have sufficiently devel-
oped. The result also reveal that raisng hardening modulusof the blade material canincrease
the impact stress as well , whereas raisng material yield strength will reduce the action time
of impact stress. Finally, a more complicated smulation, in which material falure was in-
cluded, was carried out to investigate the process of blade failure caused by bird impact.

Key words: aerogpace propulson system; bird impact; transent response; fluid-solid
coupling
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Table 2 Material propertiesfor the bird

p/ (kg/ m®) K/ M Pa
1 930
2 500 2200
3 100
, 3

|
4 ( ‘M Pa)
Fig.4 Pressure loading on the blades
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Table 1< Mater jal propertiesfor blades
EMPa Oy/MPa  Eu/ MPa £,
1 112 500 900 14 286 —_—
2 56 250 450 14 286 e
3 112 500 900 1190 e
4 112 500 900 14 286 0.05
E Oy , En
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P =4 440 kg/ m* ,
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Table 3 " Initial .geometry and vel ocity
propertiesfor the bird
r/ mm v/ (m/9)
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