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rotary speeds of the cage and the balls decrease and their skiddings become serious as the
thrust goes down, especially to a small value. So the minimum thrust preload for prevention
of skidding of the balls on the inner race can be estimated.

Key Words rolling bearings M echanical drives Kinetic analysis

INTERMITTENT AND CHAOTIC PHENOMENA

IN A RUB IMPACT ROTOR SYSTEM
Chu Fulei, Feng Guanping, Zhang Zhengsong
(Dept. of Precision Instruments, Tsinghua University, Beijing 100084)

ABSTRACT Vibration characteristics of a rub impact rotor system supported on
oil film bearings were investigated. Elastic impact and the Coulomb type of frictional relation—
ship was assumed. Rotating speed and the system damping were used as control parameters
to discover routes to and out of chaos and to study various forms of periodic quasi- periodic
and chaotic vibrations. Very rich types of chaotic vibrations were found for the model dis—
cussed. Also the system motion shows two different forms of intermittent phenomena. One
is the interchange between periodic and quasi— periodic vibrations. Another is between peri—
odic and chaotic vibrations. Vibration features such as chaotic vibrationsintermittent phenom-
ena and broad— band of periodic vibration can be effectively usedto diagnose the rub impact
fault which often happens in a rotor system.

Key Words Rotors Chaos Vibration Damping

EXPERIMENTAL INVESTIGATION
ON ROTOR VIBRATION CONTROL

BY ELECTRORHEOLOGICAL DAMPER

Meng Guang, Ying Dazhang, Yao Guozhi
(Insitute of "Vibration Engineering. Northwestern polytechnical University, Xi‘an 710072)

ABSTRACT In this\paper-the Electrorheological (ER) fluid and its characteris—
tics are introduced briefly and the application of an ER damper in rotor vibration control is
studied experimentally-It is’found that by increasing the applied electrical field strength, the
damping and stiffness-of ER damper are increased, the vibration amplitude of the rotor sys—
tem supported on ER damper is decreased in the sub— critical speed range and at the critical
speed, and is increased in the super— critical speed range. T he critical speed of the rotor sys—
tem can be changed by means of the applied electrical field strength. The damping provided
by the ER damper has the properties of both the Coulomb damping and the viscous damping.
Experimental results show that the ER damper has obvious effect on vibration control, and
features instantaneous control, little energy consumption and broad frequency range. Besides,
it’s structure is simple.

Key Words Rotors Electric current Rheostats Vibration Control action

AN EXPERIMENTAL STUDY OF HEAT TRANSFER
BY JET IMPINGEMENT ON ROUGHENED SURFACE

WITH INITIAL CROSSFLOW

Zhang Dalin, Chang Haiping, Han Dong
(2nd Dept. Nanjing University of Aeronautics and Astronautics, Nanjing 210016)

Sheng Rongchang
(Zhuzhou Power Plant Research Institute, Zhuzhou 412002)

ABSTRACT Impingement heat transfer from the rib roughened surface with
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two— dimensional arrays of circular jet has been investigated in comparison to the jet orifice
plate. The study covered jet at Rej= 5000— 20000; the initial crossflow rate G/ Gi= 0- 1. 3;
and nondimensional jet— to— surface spacing Z»= 1.5, 2, 2.5, 3. The experimental results
show that the impingement heat transfer from the rib roughened surface will be improved by
increasing the initial crossflow rate. The heat transfer characteristics are considerably affect-
ed by the jet— to— surfaces spacing, and there exists an optimum. T he effect of relative posi—
tion of jet hole to ribs on heat transfer has been observed.

Key Words Shocks Heat transfer Cooling Turbines

EXPERIMENTAL STUDY ON ATOMIZATION
CHARACTERISTICS OF PLAIN ORIFICE

AT SUBATM OSPHERIC PRESSURE
Xu Puqging and Wang Jiahua
(2nd Dept. Nanjing University of Aeronautics and Astronautics, Nanjing 210016)

ABSTRACT The atomization characteristics of a plain orifice at subatmospheric
pressure were studied by means of pulsed laser holography, and hologram images of cross—
spray downstream fuel cloud field were analysed with computer imagesystem. The results
obtained show how the mean particle size and particle size-space distribution/vary with air ve-
locity ambient pressure and spray fuel pressure. The first; the air velocityis a primary factor
that affacts the fuel atomization at either normal orsubatmospheic pressure, the mean parti-
cle sizes monotonically increase as the air velocity decreases. The\second, as the air density
reduces with descending ambient pressure, ~aerodynamic force and‘turbulent fluctuation are
reduced which force spray fuel sheet~to_breakup and-drepsize'to fall to a critical value. As a
result, the penetration is‘augmented, atomization is-retarded, and mean drop diameter is in—
creased, as wellas fuel density space distrbution"becomes non— umiform and the quality of
atomization obviously deteriorates. Therefore, the ambient pressure is also important to at—
omization. The last, when the nozzle spary goes across the direction of air, at subatmospheric
pressure spary penetration depth rises more rapidly than at atmospheric pressure as the fuel
— injection pressuredirncreases.

Key Words Low pressure Plain orifice Nozzles A tomizing Tests

NUMERICAL SIMULATION OF COMBUSTION PROCESS

IN LRE TEST COMBUSTION CHAMBER
Wang Zhenguo, Zhou Jin, Yan Xiaoqing, Zhuang Fengchen
(1st Dept- National University of Def ense Technology, Changsha 410073)

ABSTRACT Two— phase turbulent reacting flow model of the internal operat—
ing processes in Liquid Rocket Engine (LRE) is set up in non— orthogonal curvilinear coordi-
nates. By means of this model, numerical simulation of the combustion flow process in LOx/
GH:test rocket engine has been accomplished. From the simulation, velocity patterns, contour
maps of gas species concentration, temperature, pressure, M ach number, combustion efficien—
cy, and plots of wall temperature and average radiateion temperature, and plot of spray vapor—
ization are obtained.

Key Words Liquid propallant rocket engines Combustion processes
Numerical simulation



