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engine gas path component faults is investigated By organizing the fault samples quantita-
tively, the construction of BPN isbuilt and applied to the fault diagnosisof a low bypass ratio
turbofan engine T he diagnostic results show thatBPN can not only isnlate the gaspath com-
ponent faults, but al identify the severity of component performance deterioration It is
proved that theBPN is adaptive to random errors in measure systen and different engine
operation regimes for a control plan But the construction of BPN must be rebuilt under the
condition of different engine control plans Because it has a little ability of self- organization,
it is diffcult for BPN to isolate the engine faults quantitatively w hen several faults occur at
the same time

KeyW ords A ircraft engine Network Fault diagnosis

DY NAM IC SM ULATIONOF AVIATION
HIGH- SPEED ROLL ER BEARINGS

W ITH SURFACE ROUGHNESSEFFECT
Chen Guoding, L iJianhua, Zhang Chenglie
(7thDept N orthwestern Polytechnical U niversity, Xi'an '\ 710072)

ABSTRACT A nev dynamic analysismethod-for high-\ gpeed roller bearings is
put forw ard by coupling dynam ic theory of high- geed roller bearing w ith Partial Elasto-
Hydrodynamic L ubrication (PEHL )~theory-—W ith taking the surface roughness effects of
bearing components into consideration,._the-dynamic characteristics of high- eed roller
bearings are analysed in‘detail ‘T he results indicate that the surface roughness and surface
roughness texture of \bearing component.exert a considerable influence on the dynamic cha-
racteristics of the high- geed rollerbearings The mprovenent of the surfacemanufactur-
ing quality of the bearing components can suppress the dynanic instability of bearing compo-
nents in operationTOur-experimentalwork verifiesnot only our analysis, but alo the conclu-
sion made by A verbach™ that high- eed roller bearings operate in mixture lubrication
state

KeyW ords High- seed bearing Roughness effect Dynamic analysis

RESIDUAL VIBRATION FATIGUEL IFE

OF COM PRESOR BLADE DAM AGED BY FOREIGN OBJECT
Kang Jidong, Chen Shixuan, Xu Zhihuai
(2ndDept N anjing University of A eronautics and A stronautics, Nanjing 210016)

ABSTRACT The residual vibration fatigue life of TC4 plate blade subjected to
Foreign Object Danaged (FOD) is investigated by means of eddy current excited vibration
fatigue tests The results show that the extent of FOD dependson both mpact energy E and
geometric scale S There exists a critical danage for a given blades Repairing of the dam aged
parts and low ering of the vibration stress in the blade are effectivemeasures to improve the
resistance of the blade to FOD. M oreover, the comparison of the titanium and steel blades in-
dicates that the excssive fatigue strength of the steel blade ismore than that of the titanium
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one, because the designed stress is usually based on the tension strength of the blades

KeyW ords Blade Danage Residual L ife V ibration Fatigue

SM ILARITY TRANSFORM ATION

OF FIGHTER ENGINE DESIGN LOAD ING SECTIONS
Y i Jun and Zhao Fuxing
(Air Force Engineering Institute, Beijing 100076)

ABSTRACT Thispaper dealsw ith a smilarity- transformation method for
obtaining engine design loading section T he principal method of flight dynamics isused and
the thrust of the engine serves as the key of the transformation T he loading sectionsof other
similar engines can be obtained from transforming themeasured section of aprototype engine
w ith success Thismethod has been gpplied in engineering practice

KeyW ords A ircraft engine Loading pectrum Similarity

NUM ERICAL SM ULATION OF COM BUSTION PROCESS

INALIQUID H2/0> ROCKET ENGINE
L icW_eidong-andW-ang Baoguo
(2ndDept N anjing University_of Aeronauticsand-Astronautics, N anjing 210016)
ABSTRACT N'um erical_smulation isenployed in calculation of the combustion
processes in the rocket enginew hich uses tiguid hydrogen and oxygen aspropellants A ran-
dom gray model isused to.describe the-initial conditionsof oxygen droplets T he evaporation
rate of the oxygen droplets at high pressure is calculated by ZKSmodel TheA rrehniusmod-
el isadopted to compute the chanical reaction rates PISO algorithm extended by the authors

isused to calculate-the goray combustion flow. The convection tem sof the governing equa-
tions are discretized by a second- order upw ind schane

KeyW ords Spray combustion A Igorithms Hydrogen/oxygen engines

AN EQUIVAL ENTM ECHANIC M OD EL

OFDOUBLE EXTEND IBLE NOZZL E
Yan Deyuan, ZhangYanyu, Zhang Jingsheng, Zhang Xiachong
(10thD ept Beij ing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT In order to smplify the kinematics of double extendible nozzle and
make it easy to calculate, itsequivalent mechanicmodel is established w ith equivalent forces
and masses by means of loading and kinematic analyses of its actuators and extendible cone
Then the kinenatics of the complex mechanisn is turned into that of equivalent components
and itsmechanic characteristics can be smulated and calculated

KeyW ords Rocket engines Jet nozzles Physical models



