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blades in the aeroengine to expand its range of stable operation.

ANALYTICAL METHOD FOR SUBSONIC CASCADE PROFILE
Liu Bo ( Northwestern Polytechnical University )

ABSTRACT A method of subsonic cascade design for axialflow compressor is provided as
follows. The equations of continuity and quasr irrotationality are tranfformed into the potentiat stream
function coordinates. Then a Laplace equation can be deduced for an aerodynamic parameter “Q”. The
boundary cnditions thereby are given as the distributions of velocity coefficients on the stagnation stream-
lines of both suction and pressure sides of a flow dhamal. The flow field is obtained from the analytical
solution of the Laplace equation. Subsequently the field is turned back into the physical plane by diffier
entiation and integration. Then the blade profile coordinates and the geometry of the cascade result from
this analysis. The method has an advantage over other inverse methods in the fact that the flow field pa-
rameter “()” can be easily obtained from the analytical solution of the Laplace equation instead of the
numerical solution of a complex diffierential equation. So the method is easy to be progranmed and to
save computing time. To illustrate the validity of the design method, two compressor stator blade profile
with subsonic inlet Mach number were designed and compared with the method presented in ref. [ 3].
The good agreement between the two methods show the applicability of this method.

AN EXPERIMENTAL STUDY OF3—"D FLOW IN A CASCADE
Ji Chunjun, Zhu Zhuguo, Liu Qianzhi, Zhou Xinhai
( Northwestern Polytec hnical University))

ABSTRACT An_ experimental investigation of three-dimensional flow in a cascade has
been accomplished by-means of flow visualization and-detailed measurements, and also compared with the
predidions of fully three dimensional inviscid flow ecalculation. The experimental measurements of the
three dimensional flow in a‘highly cambered eompressor cascade with nonplanar end wall reveal the distri-
butions of flow parameters on blade suifaces and the whole flowfield in cascade channel. In comparison
with the two dimensional-cascade measurements for the same blade section, the results show that the in-
fluence of the end wall shape changing on the flow is not confined to the vicnity of end walls, and can
extend to the whole field when the aspect ratio of blading is small. The comparison between the experi-
mental data and the computational results confirms that the inviscid flow calculation can predict the major
features of three dimensional flow in cascades. The flow visualization reveals the formation and develop
ment of vortex systems in the cascade passage, end wall and comer regions, which serve as a visualized
information to understand the phenomena of complicated secondary flow in cascades. The experimental
measurements provide a reliable basis to perfect the flow models, to investigate the mechanism of span-

wise mixing in a cascade and to testify the capabilities of fully three- dimensional cascade flow calculation

methods.

STABILITY ANALYSIS OF A RIGID ROTOR

ON SFDB WITHOUT A CENTRALIZING SPRING
Zhang Jiaxin and Xue Zhongqing ( Northwestern Polytechnical University )
ABSTRACT The stable nonsynchronous responses and the stability of motion of a rigid ro-
tor supported on squeeze film damper bearings ( SFDB) without a centralizing spring are studied by
means of harmonic balance method. The motion of the system is approximately simulaed by two coupled



No. 3 Abstrads 283

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



