12 1 Vol.12 No.1
1997 1 Journal of Aerospace Power Jan. 1997
AR A RA ¥ -

W RETL MK F BAERF
s s “APOLANS~~
THI11 TBI115
1
t , Viper
2l
30% [ 1] ) 4 )
2
n( 1 n=278) ,
s A ’ ( ) A ’
n/2 Fl( 1= 19 27 ’n/2) )
n ) n/?2
:Ai= Acos(B) » B ( D,i=12 a2

1996 1 ;1996 3 * ok 405 100083



27

) k,
1 Fi= kA= kA cos(fB) Sk s N/
m, 2 )
nl/2 n/2
K = ZF;H/A = chosz(ﬁ) (1)
1 Fi Fi y
1 2
(2%
10 ,
: d= 9. 5 mm; R= 47.25 mm; T=1.25 mm;
B= 18 mm; E=2.1<10" N/m’; y=0.3
2 ’ B
“APOLANS”” 1 z
( T/ A b
R= 1.25/47.25= 0.026455), “APOLANS”” ~15.
3 C
uwovow 3 6 6 o.
0. 3, 20 . 30 -{ y
s (D x
4 ( 3 ) g (2)
z 8=0;(3)AB CD 10 w=0, 3
AB u= 0,v=0,CD u= 0
) k= 7.5033>10°
N/m, Ka=1.8758><10" N/m
3

10



28
1, K 0.02— 0.04 mm , P
= 161 N , 0.01 mm, ) K1
, , K»,K3,Ka K= 1.809>10" N/m
f= [(Ka= Ku)/Ku]><100% = 3. 69%
1
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INFLUENCE OF TIP CLEARANCE
ON AERODYNAMIC- AEROACOUSTIC PERFORMANCE

OF SKEWED- SWEPT ROTATING BLADES

Cai Na
(Dept. of Power Energy Engineering, North China University of Electric Power 100085)

Li Di and Zhong Fangyuan
(2nd Dept. Shanghai Jiaotong University, Shanghai 200030)

ABSTRACT Noise characteristics of tip clearance in a fan and engineering aero—
dynamic— aeroacoustic performance are obtained from skewed— swept rotating blades. Two
methods of tip clearance modification have been carried out: (1) Experimental results are ap-
plied to decreasing the radial tip clearances of the rotating blades, thereby the aerodynamic
efficiency increases about 3— 4 percent, the average noise is reduced by 2- 3 dB (A), and the
steady working margin is widened over 20 percent; (2) Aerodynamic— aeroacoustic character—
istics are calculated with a revised formula.

Key Words Axial fans Blades Clearance Aerodynamic Characteristics Acoustic
properties

NUMERICAL SIMULATION FOR:STIFFNESS

OF FLEXIBLE WAVY RING SUPPORT
Liu Fangjie
(4th Dept. Beij ing University of Aeronautics and-Astronautics, \Beijing 100083)
Liu Ronggiang
(8th Dept. Harbin Institute of Technology, Harbin 150001)
Dai Xingjian
(Physics Eng. Dept.— Tsinghua-University, Beijing 100084)

ABSTRACT The'numerical simulation for the stiffness of a flexible wavy ring
support is presented. The relationship that connects the supprot stiffness of the wavy ring to
that of the ring’s separated arc segment is found out. A stiffness analysis model of the seg—
ment is set up and the displacement field of the segment under a normal load is solved by us-
ing the finite element pregram " APOLANS". The stiffness analysis results are compared
with the test data obtained from stiffness measurement in a factory in good agreement. This
study provides an analytical method for the design of flexible wavy ring support-

Key Words Elastic supports Rigidity Finite elements

AN EXPERIMENTAL INVESTIGATION ON VIBRATION

OF A ROTOR WITH THERMAL BOW

Hu Bigang and Ren Pingzhen
(7th Dept. Northwestern Polytechnical University, Xi‘an 710072)

Feng Guoquan
(Shenyang Aeroengine Institute, Shengyang 110015)

ABSTRACT In order to investigate the vibrational response of a turbine rotor
with thermal bow, a test rig simulating the rotor was set up, on which the temperature field
and the thermal deformation of the rotor were measured. The critical speed of the rotor and
response to the thermal bow were investigated. T he experimental data are in good agreement
with results caculated by means of the transfer— matrix method.

Key Words Turbines Rotors Thermal strength Flexural vibration



