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FATIGUEL IFE PRED ICTION OF TENONS
IN AEROENGINE COLD- SECTIOND ISCS
BASED ON SM ALL CRACK GROW TH

L iu Shaolun, W u Xueren, Huang Hongfa, L iu Jianzhong, D ing Chuanfu, Han Xipeng
(L ab of mechanical properties, Beijing Institute of AeronauticsM aterials, Beijing 100095)
Yang ShijieandW eiDuokui
(Research Institute of Aeroegine, Shengyang 110015)

ABSTRACT Tests for gnall and large crack grow th were conducted on sub-
structure model of tenon in the aeroengine cold section discw hich wasmade of T itanium al-
loy TC11l Stress intensity factor solution of the substructurew asobtained by FEM and its
w eight functionsw ere analyzed Plasticity introduced N evman Crack Closuremodelw as used
to predict the total fatigue life of the substructure, inwhich snall crack was initiated from
svallow - tailed groove bottom. Prediction results are in good agreamentw ith tested results

KeyW ords A eroengine Cracks Fatigue life Prediction

ANALY TICAL PART- LOAD PERFORM-ANCE
OF SINGL E SHAFT M ALL GASTURBINE
AND ITSCOGENERATION

Zhang Naand Cai Ruixian
(Institute of ‘Engineering Them ophysics, Acadenia Sinica, Beijing 100080)

ABSTRACT T he typical-analytical part- load performances of constant Peed
single shaft snall gas turbinew ith centrifugal compresor and its cogeneration are given The
influence of gas turbine design parameters and steam side design paraneters are thoroughly
investigated T he-typical efficiency curve and statistical formula obtained for this type gas
turbine are consistentw ith the practical data The part- load performance of cogeneration is
studied w ith saturated steam supply. It ispointed out that the approaching temperature dif-
ference may be negative in low load condition with high stean parameter and low ambient

tenperature Some other part- load performances and quantitative rules are summarized as
well

KeyW ords Gasturbines Performance A nalytic olutions

AN EXPERM ENTAL INVESTIGATION
ON COM PRESXOR ROTOR- STATOR INTERACTION

Hu Jun and Tang Guocai
(2ndDept N anjing University of A eronautics and A stronautics, N anjing 210016)
ABSTRACT A n experimental investigation on the effect of the rotor wake on
unsteady loading of dow nstream stator has been carried out in a low geed single stage axial
compresor Theunsteady pressure distribution along the stator bladew asmeasured, and the
effects of axial gap betw een rotor and stator, operating rotation gpeed and mass flow of the
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compresor w ere investigated in detail The experimental results show that all these factors
have a great effect on the rotor- stator interaction T he incidence change caused by the veloc-
ity defect in the rotor w ake has amajor mpact on the unsteady pressure distribution and lift
of the stator blade The amplitude of the pressure fluctuation reachesmaximum at the blade
leading edge and decays rapidly tow ards the trailing edge on the pressure side T he interac-
tion intensifiesw ith the decrease in themass flow or the increase in the rotation gpeed The
resultsof the investigation on the influence of axial gap between rotor and stator ([J show
that, the unsteady pressure distribution and the lift of the stator blade fluctuate strongly as
< 0.4, and the fluctuation intensity decreases quickly as ["increasses

KeyW ords Blades U nsteady aerodynamics Experiment
A erodynam ic characteristics

SMULATION OF VORTEX STRUCTURE

IN BOW ED BLADE CHANNEL
W ang Songtao, Wang Zhongqi, Yuan ning, Feng Guotai
(2ndDept Harbin Institute of Technology, H arbin 150001)

ABSTRACT Flow fields in a bowed and a straight turbine blade channelsw ere
smulatedw ith 3 N - S wlver. Generation and development of horse vortex and passage vor-
tex w ere al® considered in detail There isdistinguished difference betw een topological struc-
ture of passage vortex _in the bow ed-blade and that in-the straight blade Thepassage vortex
core is changed from unsteady focuspoint in-the straight blade channel to steady focus point
in the bow ed blade channel in the most part of the domain The effect of the topological
structure flow patterndifferenceon energy lossw as also analyzed T he steady passage vortex
core not only makes passage vortex more tight, but also is beneficial tow rap low energy fluid
cumulating in cornerinto-passage vortex to reduce the energy lossof the secondary flow.

KeyW ords Cascades Flow fields N umerical models

A 3- D VISCOUSNUM ERICAL SM ULATION

FOR STATIC COM PRESSOR CASCADE
Yan M ing and Peng Zeyan
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT A 3- D viscous numerical simulation was completed for the plane
cascade flow fieldsof end- bend and original bladew ith the helpsof pressure- based method
of N- Sequationsand a K- €two equationsmodel In the case of using smple stagger grid,
by thew ay of velocity modification for calculating flux of a control volume, thewell- known
problem of checkerboard distribution of pressure and velocity fields in the pressure- based
method iswell settled The accuracy and reliability of this numerical smulation are verified
w ith the experimental data

KeyW ords Cascades Flow fields N umerical models



