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RELIABILITY DESIGN OF TURBINE PART VIBRATION

Shi Jinyuan, Lin Zhenkun, Gong Hansheng
(Shanghai Power Equipment Research Institute, Shanghai 200240)

ABSTRACT This paper presents a reliability design method of turbine part vi-
bration, based on conventional vibration design method for turbine parts. T he method consid-
ers excitation force frequencies, natural frequencies and vibration responses of turbine parts
as random variables according to actual conditions. T hereliability for the vibration design of
parts is estimated by means of probabilistic design. Methods for determining the distribution
parameters of design magnitudes are given together with reliabilty calculation models for dis—
tancing from resonance and limiting vibration response. Reliability design methods of rotors
and bearings as well as blades are elucidated with some practical examples.

Key words Turbomachines Reliability design Parts Vibration

A STRESS INFLUENCING MATRIX METHOD FOR
CALCULATING BENDING ROOT STRESSES

OF HELICAL GEARS
Zhao Ning and Fang Zongde
( 10th Dept. Northwestern Polytechnical University, 710072)
Sun Xuemei
( Xi &n Polytechnical 'College)

ABSTRACT A method of the stress influencing matrix is-proposed for calculat—
ing bending stress courses on teeth root-of the helical gears! The stress influencing matrix of
mesh nodes on the surface of the gear teeth and-on nodes of“its contact lines is established by
using 2— D interpolation and then\is multiplied by the load distributing matrix on the nodes.
Therefore, the bending stress courses on-the gear teeth root are obtained. By means of gener—
ating the flexibility matrix on the gear teeth root the finite element calculation of this method
is only needed once to obtain the'distributing conditions of loads on the working surface of
the gear teeth and distributing conditions of the bending stresses on root surface of the gear
teeth for whole meshing period. The calculated results are compared with the experimental
data. It is proved that the method of the stress influencing matrix is as accurate as the finite
element method, but can save computer memory and calculating time to a great extent.

Key words Helical gears Bending stress Finite elements M atrices

TECHNICAL NOTES

DERIVATION OF MISSION DUTY CYCLES

FOR A TRAINER ENGINE
Song Yingdong and Shang Weijun
(3th Dept- Nanjing Unversity of Aeronautics and Astronautics. Nanjing 210016)
ABSTRACT The main objective of this study is to establish a method for deriv—
ing engine mission duty cycles. Seven typical training profiles of a trainer engine are record-
ed. The flight mission mix is obtained from statistics of the trainer engine operations on
fields. Based on the typical flight mission profiles and the mission mix, the mission duty cy-

cles of the trainer engine are derived which can be used as a design load requirements for a
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new trainer engine. T his study showes that due to short average flight time, a great difference
exists between the mission duty cycles of the trainer engine and the design requirements of
Engine Structural Integrity Standard (MIL- STD- 1783).

Key words Training aircraft Aircraft engines Loading spectrum

A FINITE ELEMENT METHOD FOR COMPUTING DYNAMIC

COEFFICIENT OF HYDRODYNAMIC JOURNAL BEARINGS

Wang Dongwei and Zhu Jun
(Inst. o Lulrication and Bearongs, Xian Jiaotong University, Xian 710049)

ABSTRACT A finite element method is presented for computing the oil film dy-
namic coefficients of hydrodynamic journal bearings. Once the integral equations of the four
functions, G/ e, O/ Oye, P/ due, P/ ve, are gotten, their matrix expressions can be obtained

immediately. Jntegrating them over the film domain, we can get the eight oil{ilm dynamic co—

efficients. Then it is possible to solve the Reynolds equation only once.

Key words Matrices Hydrodynamic journal bearings Finite element methods

AN INVESTIGATION ON VIBRATION MONITORING
TECHNIQUE FOR A TURBOSHAFT ENGINE

Li Xifa
(First Air Force Research Institute, Beijing 100076)
ABSTRACT The Vibration characteristics of thejturboshaft engine on ground

and in flight are considereds According to-the distribution of the vibration frequency spec—
trum, a method is presented\to display and record-vibration velocity value of the turboshaft
engine on ground or-in flight. ‘A vibration meniter made of INTEL 51 series 8031 single chip
microcomputer has eight channels. Six channels are employed to record vibration signals and
the other two channels to measure engine rotating speeds. The system operation performance
has been proved by a large amount of measurements on fields and airbrone measrements.

Key words Turboshaft engines Vibration M onitoring

A STUDY ON MOTION BEHAVIOURS

OF PARTICLES THROUGH TURBINE CASCADE
Yi Jinghai
(Shanghai Jiaotong University, Shanghai 200030)
Shi Feng and Xu Zhong
(Xi@n Jiaotong University 710049)

ABSTRACT A high speed camera is used to photograph the motion process of
particles through turbine cascade. T he effects of particle size and nitial position on the parti—
cle trajectories and velocities are analyzed. The particle trajectories and velocities are also
computed with the Lagrangian method under conditions of flow with and without boundary
layer. Com parison between computational and experimental results shows that it is necessary
to consider the effect of the boundary layer for the smaller particles, but it is unnecessary for
the larger particles when the Lagrangian method is used to compute the motion behaviours of

particles.

Key words Plane cascades Solid particles High— speed photography



