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ty under bending load is obtained from researching the event. Two new random variables Ky and
Dvw are proposed to describe the random event of bending fatigue failure of the gear. Kw is the fa—
tigue damage strength which indicates the inherent ability of the gear to resist the fatigue damage
under bending load- Dy is the overall fatigue damage quantity which indicates the fatigue damage
degree of the gear under bending load in the life span. A cumulative fatigue damage probabilistic
model of the gear fatigue strength estimation under bending load is established by means of Kw and
Dy. Basd on the model, a predicting method is provided for the gear bending fatigue reliability .

Key words Gears Rotational bending fatigue Computational methods Reliability

EXPERIMENTAL INVESTIGATION ON CONVECTIVE BURNING
IN A BED OF GRANULAR PROPELLANT BED

Yang Tao
(1¢h Dept ., National University of Def ense Technology, Changsha 410078)
Jin Zhiming
(Namj ing University of Scienaa and Technology, Narmjing 210016)
ABSTRACT A semi-closed bomb with 100MPa pressure limits was designed to inves—

tigate the ignition transient, flame spreading, and pressure wave propagationin a packed bed of
granular propellant charge. The influences of parameters such as propellant proplerties, porosity,

and blow -eut diaphragm thickness on the convective burning-characteristics were/examined. The 1-
D pressure wave propagation w as observed in the experiment-—The dynamicimpaction of the bed
exists during the flame spreading process, which ig'a main factor to cause'\the pressure wave. The
1-D combustion wave can not be formed. in the bed with low loading density.

Key words Propellant combustion—Pressure w aves Internal ballistic tests
Combustion stability

EXPERIMENTAL INVESTIGATION

ON FULL COVERAGE DISCRETE HOLE FILM COOLING
Wu Weiming
(Aeror-gas Turbine Establishment )
Zhang Qingfan and Li yafeng
(2nd Dept., Narnjing University of Aeronautics and Astronautics, Narnjing 210016)
ABSTRACT A heat shield with full coverage discrete hole film cooling has practical appli-
cation in some afterburners. Effects of geometric parameters and flow parameters of the heat shield
on effectiveness of film cooling were investigated ex perimentally. A convective heat transfer coeffi-
cient of the film cooling was defined as h,= ¢./ (T,— T.), where q.is heat flux obtained by solving
heat balance equation for the tested plate with discrete holes, and T, and T. are gas temperature
and tested plate wall temperature, respectively. A semiempirical expression for calculating heat
transfer coefficient is provided for a given diameter of the discrete holes and their distribution. It

might be useful to calculating heat shield temperature.

Key words Airfilm cooling blades Cooling Experiment Combustion chambers

MULTIHOLE COOLING TECHNOLOGY ANALYSES
Meng Xiangtai and Liu Gaoen

(4th Dept. ., Beij ing University of Aeronautics and Astronautics, Beijing 100083)
ABSTRACT This paper is to analyse the advantage of the multihole cooling technolo-
gy- The calculation showed that the combuster liner temperature with multihole cooling technology
would be 150K to 200K less than the wall temperature with film cooling technology, and the term
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of inner convection within the multihole is the main factor to make the wall temperature being low—
er.

Key words Combustion Cooling Flame tubes

APPLICATION OF DIACTUATOR DISC THEORY
TO AERODYNAMIC COMPUTATION OF AXIAL- FLOW FAN

WITH SKEWED- SWEPT ROTOR BLADES
Zhong Fangyuan, Wang Jianming, Cai Na, Li Zhong

(Dept. of Power Machinery Engineering, Shanghai Jiaotong University, Shanghai 200030)

ABSTRACT In order to spread the advanced technotogy of aeropropfan, skewed-
swept rotor blades are applied to axial flow fan and compressor. The diactuartor disc theory model
is adopted to calculate the main flow of the skewed=swept rotor blades in such a manner, as all
blades forces affect on the first actuator disc, but the radial forces of blades vanish abruptly on the
second actuator disc. Then the radial distribution of the boundary layer thickness (wake
thickness) on the outlet surface of the rotor blade is taken as aerodynamic and aeroacoustic charac—
teristic vectors. The effects of the secondary flow, endwall boundary layer. blades rotation and
skewed-swept regularity (mainly radial forces of blades) are corrected according to plane cascade
testing statistical curves. In addition, the results of four calculations demonstrate jthe effects of the
second actuator disc, radial force and corrected outlet flow angle on magnitudes of the calculation
results separately. The aerodynamic and acoustic tests show a good agreement of the calculation re—
sults with test data.

Key words Blades Blade forces. Aerodynamic computations’ Diactuator disc theory

PROPELLER PERFORMANCE PREDICTION
WITH FREE WAKE ANALYSIS METHOD

Chen Zemin and Pan Jieyuan

(5th Dept. , Beijing University of Aeronautics and Astronautics, Beijing 100083)
ABSTRACT Thé calculations of propeller performance at different advance ratios
have been eompleted with-the free w ake analysis method. The wake is divided into near and far re-
gions. In the case of heavy load when the advance ratio of propeller is small, the contraction of wake
has large effect on the performance of the propeller. The free wake analysis method takes the wake
contraction into account. According to lifting lines for the blade loading distribution, propeller per—

formance calculated shows a good agreement with experimental data.

Key words Aircraft propellers Trailing vortex Lift line theory Performance analysis

HIGH- SPEED CAMERA MEASUREMENT OF A GAS- SOLID

TWO- PHASE FLOW IN AN AXIAL- FLOW FAN
Wang Yunliang Xu Zhong. Miao Yongmiao
(Dept. of Power, Xitn Jiaotong University, Xi@n 710049)

ABSTRACT A high-speed camera is used to measure the motion characteristics of
particles in an axialflow fan. In the experiment the measurements of the motion characteristics of
the particles are carried out on three circular surfaces. T he employed particles are Imm diameter
foamed plastic spheres. From photo processing some valuable conclusions are drawn as following:
(1) Inthe impeller channel, the concentration of the particles nearby the pressure side is higher,
while the suction side is lower. And there is an area where no particle exists. (2) The trajectories

of the particles approach to straight lines. Some particles collide with the pressure side and rebound



