11 3 Vol.11 No.3

1996 7 Journal of Aerospace Power July 1996
608
V 233
1
Harris™"!
Boness'”
, SKF
, A T 74y 001"
[4,5)
2
1(a) : Fx OXYZ
1 X 1 L
X ,Z Y
& 1(b) ,oxyz y X
X ,Z 0] VY ou
\ ou  Xoy B X B
W W, W w = woosposf, w =

woosBsing, w= wsinf
: % (p= i p=e )

1995 4 ;1995 11 *ox 501 210016



258

11
W w : () y } ‘
(Xp,y;ﬂ) [ By :\{
x
Xp yP \Bl Z
Vip = £ ypwpsinte (1) #
V= - (0.0 F r,00%) Y g
F wsincy 2 ad
o p%
(Xp, YD) - %_.-
(a) (b)
Xp Yo
1
Vop = o £ yp ((SIN0 + (1200 D) (3)
Vigp = + 1p (0000 - (2SiN0s) F Xp (xSiNGK + (10O S0%) (4)
p=i( ), e( );Dm (Mm);ro (Xp, o)
(D- (4 U= (ve+ vmp) /2, (0= x,y; p= i, €)
V = Vop- <Vbep
3
hac A-tcard- Cowking sl
, , , o d=min{€",
1} X (6]
H y Q
Q 1
( ) (el
he= P hac
Ts= [JaQa+ [J(Q' Qa) . Ha , Ma= 0.05 O. 10,Qa
,Qa= EA ol (h/B, &) /(47F); E A 0
1 (h/B, o 'Q ;U



3 259
Fr ,
Fs
4
1 (1) 6
, ; (2)
; (3) z
Y I jcosoi- A+ §0OS0e
=0, isincij- Aa+ ¢ SN0 = 0 T ¢ ;
A aj A rj
: oxy z 6 el 8
, ;0 O O O wh g owi wi(j=1,2, ,Z)
, oYz 3 (el
) (,U: 0 Ye &y O
1 1] X
(el 5 &
5
BAQDAN
, SKF NA SA
A T 74Y 001 3]
1
A T74Y 001 BAQDAN BAQSAN
(mm) & 0.104 0. 0901 0.0812
e i 28.77 29. 632 29. 704
Oe 6. 94 6.574 6.588
) Qi 1418 1366 1411
Qe 5524 5445 5495
N) Qs 0.051 0. 045
h 1217. 4 1212.9 1214.9
(1/9)
w 10734 10675 10598
o 10730 10659
(1/9) w 67.53 42.18
w 281.3 575.8
(r/min) ne 11625 11582
hi 0.0733 0. 0760 0.1202
(pm)
he 0.1078 0. 1102 0.1203
(h) L 10 142 141 138




11

260
1 BAQDAN SKF
A T74Y 001 ,
BAQSAN) ,
2 b
( Fx< 1000N) 0
2
Fx(N) /(%) o/ (%) nm (r/min) Mo /ni Wi | We
700 26.184 0.0738 11437 0.4575 | — | —
1000 26.372 0. 2506 11460 0.4584 | 0.471 | 0.014
5000 27.848 2.401 11562 0.4625 | 0.495 | 0.013
14679 29. 632 6.574 11582 0.4633 -{70.498 | 0.054
) 2 , 14679N ,
1000 N !
6
, - (D)
; (2 : ,
: ; (3)

1 HarrisT A. AnA nalytical M ethod to Predict Skidding in Thrust L oaded A ngular Contact Ball Bearings Trans ASM E,
Journal of L ubrication Technology, 1971, 93 17- 21

2 BonessR 1 M inmum Load Requirament for the Prevention of Skidding in High Speed Thrust L oaded Ball Bearings
Trans A M E, Journal of L ubrication Technology, 1981, 103: 35- 39

3 McCool J I, et al Influence of Elastohydrodynamic L ubrication on theL ife and Operation of Turbine Engine Ball Bear-
ings Bearing DesignM anual, AD- A 020500, 1975

, 1990, 26(5): 57- 65
, 1995, 27(3): 291- 299

) . ( ). : , 1995



No 3 A bstracts 329

- 12° Moreover, the svirlsat the duct exit have different sensesof rotation w hen the blade
is held at these two angles The study lays the foundation for suppression of the duct swirl
and its smulation

KeyWords A ir inlets Flow distortion Flow characteristics Control problens

DETERM INATION OF REVOLUTION D IFFERENCE L INE

FOR TW IN- SPOOL TURBOJET ENGINE

Shang Y iand Guo Y ufei
(2ndDept N anjing University of A eronautics and A stronautics, N anjing 210016)

ABSTRACT The revolution difference of the low and high pressure rotors is a
parameter for acceptance testsof a twin- ool turbojet engine It indicates the relation be-
tw een the reduced revolution of the high pressure rotor and the reduced turbine inlet tenper-
ature and al® show s thematching betw een the low and high pressure rotors In order to de-
tem ine the revolution difference for a win- ool turbojet engine it is necessary to define a
standard revolution difference line for this type of engine Thispaper analysis considers vari-
ous possible approaches for the revolution difference line computation-and suggests how to
define the standard revolution difference line in practice

KeyWords Twin- sool jet engines Rotation gpeed \ D ifferences /Computation

STUDY ON A IRCRAFT ENGINES USED
IN COAL - FIRED D IFFERENT- VELOCITY

BED COM BINED CY CL E S STEM
Zhaol i, Xu-Xiangdong, ZhuW emin
(Dept of Themal Paver Engineering, ~Tsinghua U niversity, Beijing 100080)

ABSTRACT A nev combined cycle systan for generating electrical pow er from
ooal- Carried- heat Partial Gasification Coal- fired Combined Cycle (CGCC) is introduced
by Tsinghua U niversity, W hich-adopts a gas turbine modified from FT - 8 aeroengine
Through analyzing the’function of the gas turbine, usingmodeling technique, the design and
off- design regimes of the gas turbine are considered comprehensively. It isproved that ap-
plication of the FT- 8 to CGCC systen has a great advantage

KeyW ords Combination Cycles Gas turbines Perfomance analysis

QUASIDY NAM IC ANALY SIS

OF HIGHSPEED THRUST BALL BEARINGS

Luo Zhusn, Wul infeng, Sun Xinde
(5thDept N anjing University of A eronautics and A stronautics, Nanjing 210016)

Gao Xiangqun
(N anhua Powerplant Research Institute, Zhuzhou 412002)

ABSTRACT A quasi- dynamic analysis of high- eed thrust ball bearings is
proposed to predict the kinamatic characteristics The rolling velocity and relative sliding ve-
locity of each point in contact zone of balls and rings in a ball bearing are determ ined at first
A ccording to the elastohydrodynam ic and hydrodynamic lubrication theories, the reactions
betw een the rolling pairs and the effectsof heat and oil starvation on the thickness of oil film
are considered Then the principles for setting up the basic equations of the balls, the cage
and the inner ring are established for the quasi- dynamic analysisof the thrust bearings The
kinematic characteristics, the load distribution, the thickness of theoil film and the fatigue
life of the ball bearings can be obtained from slution of those equations It is show n that the
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rotary gpeeds of the cage and the balls decrease and their skiddings become serious as the
thrust goes dow n, egecially to a snall value So theminimum thrust preload for prevention
of skidding of the ballson the inner race can be estimated

KeyW ords rolling bearings M echanical drives Kinetic analysis

INTERM ITTENT AND CHAOT IC PHENOM ENA

INA RUB M PACT ROTOR & STEM
Chu Fulei, Feng Guanping, Zhang Zhengsong
(D et o Precision Instruments, Tsinghua U niversity, Beijing 100084)

ABSTRACT V ibration characteristicsof a rub mpact rotor systan supported on
oil film bearingsw ere investigated Elastic mpact and the Coulomb type of frictional relation-
ship wasassumed Rotating eed and the systean danpingw ere used as control parameters
to discover routes to and out of chaosand to study various form sof periodic quasi- periodic
and chaotic vibrations V ery rich types of chaotic vibrationsw ere found for the model dis
cussed A |0 the systean motion show s two different form sof intem ittent phenomena One
is the interchange betw een periodic and quasi- periodic vibrations A nother is betw een peri-
odic and chaotic vibrations V ibration features such as chaotic vibration, intem ittent phenom-
ena and broad- band of periodic vibration can be effectively.used to diagnose the rub mpact
fault w hich often happens in a rotor system.

KeyW ords Rotors Chaos V ibration /Danping

EXPERMENTAL INVESTIGATION
ONROTOR VIBRATION CONTROL

BY EL ECTRORHEOLOGICAL DAM PER

M eng Guang,-Y ingDazhang, Yao Guozhi
(Insitute of V ibration Engineering, N-orthwestern polytechnical U niversity, Xi’an 710072)

ABSTRACT In thispaper the Electrorheological (ER) fluid and its characteris-
tics are introduced briefly and the application of an ER damper in rotor vibration control is
studied expermentally—1t is found that by increasing the applied electrical field strength, the
damping and stiffnessof ER damper are increased, the vibration amplitude of the rotor sys
ten supported on ER damper is decreased in the sub- critical peed range and at the critical
geed, and isincreased in the super- critical peed range T he critical peed of the rotor sys
ten can be changed by means of the applied electrical field strength The damping provided
by the ER damper has the propertiesof both the Coulomb damping and the viscous danping
Experimental results show that the ER damper hasobvious effect on vibration control, and
features instantaneous control, little energy consumption and broad frequency range B esides,
it's structure is simple

KeyW ords Rotors Electric current Rheostats V ibration Control action

AN EXPERM ENTAL STUDY OF HEAT TRANSFER
BY JET M PINGEM ENT ON ROUGHENED SURFACE

W ITH INITIAL CRO SSFLOW
ZhangDalin, Chang Haiping, Han Dong
(2ndDept N anjing University of A eronautics and A stronautics, Nanjing 210016)
Sheng Rongchang
(zhuzhou Pawver Plant Research Institute, Zhuzhou 412002)
ABSTRACT mpinganent heat transfer from the rib roughened surface w ith



