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second-order differential equations. The stable nonsynchronous response at the action point of nonlinear
oil film force can be ohtained from the periodic solution of the differential equations of motion. With the
help of an equivalent linearized model of the ol film force, the equivalent dynamic characteristic coeffi-
cients corresponding to the determined motion of the original system are obtained. A new method to anal-
yse the stability of the motion of the equivalent linearized system is put forward in detail according to the
theory of small pertubation. It is quite interesting to point out that the derived criterion for the motion
stability is simple n form and depends on the equivalent damping coefficients only. A system with 1/2
order subharmonic response is taken as an example to illustrate this mehod. The calculated results are
compared with those of fourtlr order Runge Kutta method. It is shown that our method has the same accu-

racy of calculation, but gains an advantage in saving computing time.

DYNAMIC ANALYSIS OF CENTRIFUGAL IMPELLER
Zhang Jin ( Bejjing University f Aeronautics and Astronautics)
Chen Xiangjun and Zang Jun ( Wuxi Aeroengine Research Institute)
Wang Wenliang ( Fudan University )

ABSTRACT A dynamic analysis technique is provided fortotating centrifugal impeller
with guide blades and split blades. It is shown that multi- component ‘partition can be made in repetitive
sector region of the centrifugal impeller. The basic repetitive sector: region of the cefirifugal impeller is
divided into three substructures: the guide blade, the/split‘blade and the sectoral part of the disc. The
Hemite generalized mass and stiffness matrices in the reduced wordinates are derived by successful com-
bination of Benfield mode substitution transformation with-group transformation. Therefrom the natural
frequencies of the bladed disc coupled system are-solved and-the corresponding modal shapes are obtained
from further transformation. The comparison between-the analytical results obtained by using this and oth-
er methods and the\experimental data verifies the-reliability, pradicability and considerable economic
benefits of the method pressented in ‘this paper:

ESTIMATION-OF HIGH TEMPERATURE CREEP PARAMETERS

FOR STRUCTURAL CERAMICS
Yang Xiaoguang, Ding Jun, Xong Changling
( Bejjing University of Aeronautics and Astronaustics)

ABSTRACT Power-law high temperature creep parameters of structural ceramic materials
are commonly deduced from load- point displacement data obtained form bend tests on the assumption tha
tensile and compressive behaviours obey the same constitutive law. However, it is now well recognized
that this premise may not alvays be valid because of microcracking and cavitation. Meanwhile, former
methods of creep parameters estimation are not suitable, due to a demand for many CPU time. There-
fore, a new optimal estimation method is proposed for the structural ceramic creep parameters. lis gov-
erning equations are derived from norr coincidence of the neutral axis of a beam under bending with the
cenctroids of the cross sections, and from the creep resporse in terms of both curvature rate and load
point displacement rate as functions of the applied moment and creep parameters. Numerical solution of
the governing equations is completed with golden section method. In order to obtain optimal estimation of
the creep parament, a static optimal calculation program is used which tums the constrained minimum
problem into an unconstrained minimum problem by penalty function. Then the problem is solved with
variable matrix method that includes both DFP method and BFGS method. An example is given for a set
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of load point displacement data of sintered nitride silicon beam specimens crept at 900 'C and 1200 C
from three point bend tests. The results show that the conventional method overestimates or underesti-

mates the creep rates in compression or tension, and the more accurate analysis presented here is need

ed.

CALCULATION OF MODAL CHARACTERISTICS

FOR A PROPELLER- GEAR BOX- ENGINE COUPLE SYSTEM
Gu Zhongquan and Wang Yuanda ( Narjing Aeronautical Institute)
ABSTRACT In this paper the calculation problems of modal charaderistics are studied for
a propellergear box-engine system considering the flapwise and lagwise flexibilities, the pitch angle of
the blalde and the coupling of torsional vibration with longitudinal vibration. The experessions suitable for
computer are deduced for calculaion of the modal characteristics. An numerical example for a propeller

gear box-engine system demonstrates that the method is reasonable and feasible.

DESIGN AND EXPERIMENTAL STUDY OF

A COMBINED PILOT FLAMEHOLDER
Cheng Qiufang ( Shenyang Aeroengine Research Institute )

ABSTRACT The design-and experimental study-of~a combined pilot flaneholder is pre-
sented for a turbofan engine afterburner-with an-annular mixer. The eombined pilot flameholder is com-
posed of a main ingestion gutter ring with_corrugated slots-and-radial finger gutters with ingestion holes.
The two dimensional and double stream flow visialization™ tests of its reduced scale model demonstrate the
flow pattern hehind the flameholder," and also reveal the reason, why the annular pilot burner can ignite
and support the bypass flow flame; Iis sector rig tests and engine bed tests show that the afferburners with
this kind of flameholder possess enhaneed combustion efficiency, improved combustion stability and re-

duced pressure loss at hoth normal and low pressures.

EMPIRIC FORMVLAE COMBUSTOR FLOW LOSSES

Gu Mingqi ( Shenyang Aeroengine Research Institute )

ABSTRACT Approaches to calculation of the flow losses in compoments of the combustor,
such as diffuser, swirler and flame tube, and the flow losses in combustor under combustion conditions
are investigated. The empiric formulae are derived from tests. They feature simplicity and sufficient ac-
curacy and are applicable to design and redesign of combustor. The tests were conducted on the models
of 4 types of diffusers, 10 kinds of swilers 7 types of flame tubes and, 7 simulators of inlet flow field
distortion. In comparison with the existing methods, the presented method considerably improves the
calculation of the flow losses in the diffuser. For the swirler the correlation between flow resistance and

the discharge coefficient and the formula for heating losses are also found out.



