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We found that the scheme can be stable in any case if the relaxation coefficient
is greater than one, For calculation of boundary layers over blade surfaces,an inte-
gral method which can treat turbulent separating flows is.studied, The coupling me—
thod of inviscid flow with boundary layer flow is also given in this paper, Several
computed results of transonic flows in cascades show good agreement with experi-
mental’ data, It is anticipated that this analysis system will provide a useful tool for

engineering design,

INVESTIGATION ON STEADY-STATE RESPONSE OF
A ROTOR-SUPPORT SYSTEM WITH TWO SQUEEZE-FILM DAMPERS

Li Xifan and Fu Caigao
(G'as Turbine E'stablishment)

Abstract

The rotor investigated is supported on two major ball bearings with squeeze-film
dampers in th: ahseace of tho centralizing. refaining springs, The coefficients of
the film forces are linearized by using dynamical performances of the~damper in the
fixed coordinate system (four oil-film stiffness and four oil-film ‘damping coeffi-
cients), The steady-state unbalance responses of -an asymmtrical flexile rotor system
has been easily determined by means of transfer /matrix and \linear iterative methods,
Generally speaking, for the rotor system with nonlinear squeeze-film dampers, the
optimum damper design with suitable unbalance level of the rotor, i e, the mass
eccentricity e =(,0lem, will achieve the effect of vibration depression, The calcula-
tions show that the effect of vibration depression with two squeeze-film dampers is
better than lhe{t with one, This' conclusion has also been proved by the measured

vibration data of a jet engine\

PHOTOTHERMOELASTIC EXPERIMENTAL INVESTIGATION
OF TURBINE DISK

Dong Benhan and Wang Ju
(Shenyang Aeroengine Research Institute)

Abstract

This paper deals with three aspects of photothermoelastic study of the steady
thermal stress field on the turbine disk,

First of all,the test methods and techniques are investigated, It is necessary to
szlect a suitable model material which will not change mechanical and optical pro-
perties within the range of test temperature, In this experiment the epoxy resin is

adopted, Then, it is imperative to determine measuring and recording methods of
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temperature and to research heating ana controlling techniques of temperature field,
In this case, the surface of outer edge of the disk is wrapped with ‘heating tape
which is a polyeste:' film coated by carbon, The temperatures of the inodel are
measured with thermocouples EA2 embedded in the surface or indepth of'the model,
and are autocontrolled, : ‘

Secondly, the photothermoelastic experlment and theoretical calculation of a
plane disk have been carried out, Both results of experiment and calctlation are in
good agreement, It is proved that the methods and techniques proposed can be
usefulfor practice,

Thirdly,the photothermoelasticity model test of a turbine disk has been comple-

ted, The data of the test can be used as a reference for turbine disk design,

OPTIMUM DESIGN FOR PROFILE CONTOUR OF TURBINE DISK

Lin Xiurong
(Northwestern polytechnical University) .

Abstract

A combined optimization method for searching the minimum disk iv:veigrht and
the best disk profile contour is provided which uses the random-walk method and
the random-try method alternately, The whole disk profile contour can be linearized
by linear segments,and thus the disk can-be treated as a’series of trapezdid section
ringlets, A subroutine for automatical generation of -calculation SeCtlonS is deveom
loped, Taking the disk weight as objective function,the geometrlc parameters and
the axial thickness 'of the ringlets as design variables,and the five stress criteria as.
constrains, we applied the combined optimization method to a practical disk and
obtained a feasible point within 5—7 minutes on an IBM-PC, After one IW’“T, calcu-
lation the disk weight has been reduced 12.229%. It is proved that this method

increases convergence rate obviously,

HIGH- AND LOW-CYCLE COMBINED FATIGUE AND
ITS TEST TECHNIQUE

Liang Guowei
(Northwestern Polyvtechnical University)
Abstract

A simple combined fatigue test facility is introduced,which produces ‘and con-
trols high- and low-frequency combined load spectra by means of a closed ' circuit
consisting of a microcomputer and a hydraulic servo unit, The minor—cycle frequency
attains 100Hz with a force amplitude of about 500kg,but -higher- frequency(say,,
400-500Hz) may be attained if a better servo unit be available,. . NN



