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very effective and gpplicable for practical engineering
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SURVEY PAPERS

APPL ICATION AND L IFE RESEARCH

OF POWDERM ETALL URGY TURBINE D ISKS
SongY ingdong, W en W eidong, GaoDeping
(2ndDept N anjing University of A eronautics and A stronautics, Nanjing 210016)

ABSTRACT Since pow der metallurgy (PM ) turbine disks have high yield
strength and excellent property of resistance to fatigue and creep, they have been applied
broadly in themost advanced engines at pressent in theworld A sthe thrust- to- weight ra-
tio increases, the PM turbine disksw ill be developed in our country. At first, thispaper
makes a general survey of the application of the PM turbine disks Then a reviev ismade for
the material properties, fatigue life, crack propagation, and stress analysis of PM turbine
disks Finally, some research projectsof the M turbine disksfatigue life, which should be
conducted in our country, are suggested

KeyW ords Powder metallurgy Turbines -Discs—Application L’ifetimes

TECHNICAL NOTES

RESEARCH ON:BLADE EXCITATION FREQUENCY
DURING ROTATING STALL OF AXIAL

FLOW-COM PRESOR

L7iuYan and Zhu Jungiang
(7thD'ept/N orthwestern Polytechnical U niversity, Xi'an 710072)

ABSTRACT Thispaper presents an investigation of blade excitation during ro-
tating stall in a single stage axial flow compresorw ith various geometrical param eters, such
as blade stagger and cascade lidity at themean radius varying from 32.9 to 47.9 and from
0.583 to 1. 165, regectively, and the axial distance betw een rotor and stator from b to 5. 7b
T he blade vibration wasmeasuredw ith strain gageson the blade During rotating stall as the
cause of blade excitation, the flow fieldwas smultaneously detemrm ined by fast repponse dy-
nanic pressure transducers The rotational speed of the compresor varied from 8130 to
12500 rpm. T he characteristics of unsteady flow during rotating stall w ere studied in detail
The prediction criterion of the blade excitation frequency during rotating stall has been set
up. The agreament betw een theoretical and expermental results indicates that the criterion is
feasible

KeyW ords Rotation stall Blade vibration Frequency Prediction

INVEST IGATION OF OUTL ET SECONDARY FLOW S

IN CASCADESW ITH END- BEND BLADES

Zhou Zhenggui, W u Guochuan, Hu Bin
(2ndDept N anjing University of A eronautics and A stronautics, Nanjing 210016)

ABSTRACT The outlet secondary flow s in compresor cascadesw ith end- bend
blades have been studied experimentally and numerically. The viscous secondary vorticity e
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guations are gpplied to prediction The experimental and predicted data of the outlet angle
due to the secondary flow are presented for three cascadesw ith end- bend blades and one
w ith the correponding unbended blades T he investigation show s that the change in outlet
angle can be accurately predicted by the presented method Reducing curvature of the blade
rear part makes the averaged intensity of the stream line component of the outlet secondary
vorticity decrease, but does not change the distance from the center of the vorticity to the end
wall

KeyW ords Blades Secondary flow Flow fields

*) AMODEL TO CORRELATE FHLOW SEPARATION

W ITH FLOW LOSS IN A TRANSNIC ROTOR
Zhang Y angjun and Chen Naixiang
(HydraulicDept Tsinghua U niversity, Beijing 100084)
Zhou Zhenggui and W u Guochuan
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT A model correlating flow separation w ith flow loss isproposed for
predicting the incipient location and size of the flow separation in-atransonic rotor. The flow
fields of several rotors have been investigatedw ith themodel Theresults show that the flow
separation mainly occurs in the tip areaow ing to strong shock boundary interaction, and the
incipient separation point is behind the shock location  The\tip leakage flow vortex has a
strong effect on the interaction betw een shock w ave and-boundary layer.

KeyWords Flow separation Losses Rotors

A PREL M-INARY - INVESTIGATION ON CONTROLL ING

JET STRUCTURE BY HYDRODY NAM IC EXCITATION
Zhang Qingfan, L iFeng, Zhong Bo, Zhou Huihua
(2nd Dept Nanjing University of A eronautics and A stronautics, N anjing 210016)

ABSTRACT Jetsw ere excited by Kaman V ortex Streets under three conditions
of JetM ach N umber 0. 206, 0. 361 and 0. 831 Three vortex generatorsw ith different geome-
trieswere tested Jet V elocity distributionsw ith and w ithout excitation w ere measured by
stagnation presureprobe The turbulent characteristics in the jet boundary layerw ere detect-
ed by a single hotw ireprobe It is shown that excited jet velocity decay faster than that of
unexcited jet, and turbulent energy in jet boundary layer is significantly increased by votex
excitation Therefore, jet structure can be effectively controlled by hydrodynam ic excitations

KeyW ords Excitation Jets Boundary layer Kaman vortex Control

A STUDY ON SUPERSONIC 6- NOZZLE

EJECTOR PERFORM ANCE
W ang Suofang and L iL iguo
(2ndDept N anjing University of A eronautics and A stronautics, Nanjing 210016)
ABSTRACT The supersonic 6- nozzle ejector performance has been investigat-
ed expermentally for the given geometric dmensions The experment ranges over 1.98<
Pr/Ps<7.46, 0.971< Ty < T<< 1.02andLm/Hdm= 0.80 The entrainment ratio x varies

from 6.96 to 11. 66 for the ejector w ith a diffuser, and its corrected value x A TS/T5 varies
from 6.88 to 11. 62; on theother hand, the entrainment ratio variesfrom 2. 82 to 6. 28 for the
ejector w ithout the diffuser, and its corrected value varies from 2. 78 to 6. 24 The expermen-
tal results show that the entrainment ratio and its corrected value decreasew ith the increase



