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Dynamical response analysis on blades arisen by
aerodynamic forces through sequential method

ZHANG Dayi, MA Yarrhong, HONG-}ie;” CHEN Lurlu

(School of Jet Propulsion,
Beijng University of Aeronautics and A'stronautics, Beijing 100191, China)

Abstract: The coupling-of mathematical equations was substituted by coupling of physi
cal process, and the basic governing equations-of fluid domain; solid domain and fluid-solid
interface were deduced respectively for flow-blade interaction system. Furthermore, the nu-
merical method was given through bidirectional sequential method, and the corresponding
physical processof blade vibration from-unsteady to steady state was described. Finally, cer
tain engineering sample was diseussed to verify the method, and the dynamical responses of
certain secondary $Stator used in a missile engine were obtained. Thus the characteristics of
flow field and stress distribution on stator were gained, and the advantages of sequential

method on solving fluidsolid interaction (FSI) problems were pointed.

Key words: blade; fluidsolid interaction( FSI); sequential method; dynamical response
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Table 2 "Vibration stress parameters of Max_2

2

/ / /

M Pa MPa MPRa MPa
1 100 63 7 64 54 13 46 49
2 93 98 6 30 50 14 43 84
3 86 07 11 06 48 57 37 50
4 85218 6 71 45 96 39 24
5 84 84 7 08 45 96 38 87
6 83 23 8 83 46 03 37 20
7 94 24 2 27 48 25 45 98
8 100 07 304 51 56 48 51
9 101 06 10 27 55 67 45 39
10 110 62 0 9% 55 79 54 83
11 111 22 12 80 62 01 49 20
12 109 33 303 56 18 53 14
13 108 47 14 17 61 32 47 15
14 102 61 4 16 53 39 49 22
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