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1 2
I A ( :Hz)
(r/ min) 0 10000 11150 11240 0 10000 11150 11240
711 711 719 720 680 685 694 695
2175 2007 1992 1993 2171 2003 1987 1988
3135 2904 2885 2886 3017 2798 2780 2781
3439 3112 3075 3076 3367 2048 3009 3009
6219 5675 5617 5618 5602 5105 5049 5050
2 ( :Hz)
A B
r/ min 10000 11150 11240 10000 11150 11240
714 722 724 2374 2339 2339
2016 2005 2005 4647 4610 4610
2923 2907 2909 5914 5864 5865
3129 3008 3099 7462 7376 7397
5711 5662 5663 9732 9651 9652
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C )
. 3 (N )
1/3
, ) A="1Tmm , Oun= 238
M Pa
) n= 8338 r/min, K= 3,
or= 280 MPa t= 700 , oz= 960
M Pa, 0-1= 255 MPa :
n=A0Cw/Om)A1= 0.76 mm
3
(1) , : 3 A B
n= 11240 r/ min ,A Jfa1= 724 Hz, B £
= 2339 Hz,fsl/fAl: 3.25; JA fri= 3099 Hz,B fri= 4610 Hz,ftm/f,m:
1. 49; [l fa=2.54
3 (n= 11240 t/ min)
B1 T1 B2
B fi(Hz) 2339 4610 7397
A f:(Hz) 724 3099 2909
B/A N (%) 3.25 1.49 2.54
(2) ; A,
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(3) : ;

R s 0.1% - 0. 6% s
0. 5% R
(4) ) : .
R n= 10000 r/ min , ,

’

(5) Campbell ,

(D :(2)
(3)A B . ,
:(4) 0.76 ; .
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VIBRATION CHARACTERISTICS ANALYSIS
FOR A SHROUDED TURBINE BLADE

WITH AIR- COOLING HOLES

Ou Yangde, Kong Ruilian, Song Zhaohong
(4th Dept. Beij ing University of Aeronautics and Astronautics. Beijing 100083)

Yu shengzhong and Xiao Bo
( Guizhou Aeroengine Research Institute )

ABSTRACT A finite element model has been established for analyzing vibration
characteristics of a shrouded turbine blade with air— cooling holes. The effects of uniform
and nonuniform temperature distribution, holes and constraint conditons of the shrouds on
the vibration characteristics are considered. According to the resonant fatigue— damage life
theory, the optimum clearance between neighboring shrouds is determined to increase the ser—
vice life. The results of the analysis show that the air— cooling holes have less, but the con-

straint conditions and tem perature distributions have significant effect on natural frequencies

of the blades.

Key Words Engines Blade vibration Finite elements

A SIMPLE METHOD FOR CALCULATION

OF RESIDUAL STRESS IN THERMAL BARRIER COATING
Yang Xiaoguang,, Gen Rui,Xiong Changbing
(4th Dept. Beij ing<University-of Aeronautics and-Astronautics, Beijing 100083)

ABSTRACT T he residual stresses are-always emerged in plasma sprayed coat—
ings due to their spray method: T he accurate-calculation of the residual stresses is important
for strength evaluation ‘and thermal fatigue prediction of the coatings, as well as for control-
ling and evaluating the spraying process. First of all, a main process causing residual stress
is identified by analyzing plasma spray process and simplified into a model. The residual
stresses in the coated-part is resulted from the difference in thermal expansivities of the vari-
ous materials involved.- According to the above mentioned, authors bring forward a simple
method for calculating residual stresses, which can be easily used with finite element method.
Finally, as a demonstration, cylinder— type specimens are chosen to calculate residual stresses

with FEM under various calculating conditions.

Key Words Thermal barrier coatings Residual stress Finite element methods

A NUMERICAL ANALYSIS OF THERMAL BENDING

DEFORMATION AND ITS INFLUENCE ON ROTOR

Lu Shan, Zhao Ming, Ren Pingzhen, Qi Xianping
(7th Dept- Northwestern Polytechnical University, Xian 710072)

ABSTRACT Thermal bending deformation and its influence on an aeroengine’s
rotor are analyzed numerically, and some useful results for engineering are obtained. On the
basis of axial symmetrical static temperture field of engine’s rotor, its axial non— symmetrical
temperture field is formed by the aid of thermal bending test data, three— dimension thermal

elastic FEM is used to calculate the thermal bending deformation, and transfer matrix method



