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2.5%,3.5%,4.5% ,
0.3,0.5,0.7,0.9, 44 1 3. 5%
.2 2 11 ,
1 BPN 3.5% (N 2= Const)
N r N = P23 Ps13 P31 Pes T3 Tes Pt
n - 0.355 0.00 - 0.207 - 0.261 - 0.278 - 0.219 - 0.007 0.001 - 0.111
n 0. 002 0.00 0.108 0.144 0.042 0.108 0.105 0.185 0.189
n 0.042 0.00 0. 057 0.072 0. 063 0. 060 0. 060 0. 068 0. 165
The 0. 300 0.00 0. 366 0.432 0. 437 0.372 0. 364 0. 398 0. 480
U - 0.167 0.00 - 0.054 - 0.108 0. 002 - 0.054 - 0.106 0.084 0.033
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2 BPN 3.5%
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Whn 0.0004 0.0007 0.0000 0.0005 0.0000 0.0009 0.0001 0.7043 0.0000 0.0003 0.0001
w; 0.0000 0.0000 0.0010 0.0000 0.0001 0.0011 0.0011 0.0000 0.7039 0.0001 0.0002
oiz 0.0001 0.0004 0.0000 0.0018 0.0000 0.0000 0.0006 0.0006 0.0000 0.6957 0.0010
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and flexibility of pulse gel propellant rocket motor for thrust control and multiple- start
have been prelim inarily verified

KeyW ords Experiments Pulse Rocket engines Propellants

AN IN- FL IGHT ADAPTIVEMODEL OF TURBOFAN
L i Songlin, Sun Jianguo, Huang Jinquan
(2ndDept N anjing University of Aeronautics and A stronautics, Nanjing 210016)
L i Jianm ing (Gas Turbine Institute, Xindu, Sichuan 610500)

ABSTRACT A real time adaptivemodel for turbofan engine is developed, w hich
uses Kalman Filter concept to estimate unmeasured output variables and characterizes the
effectsof off- nominal engine behavior as biases on the measurable output variables An
adaptive enginemodel isformulated and its block diagram is set up with thismethod Thees
timates of the output variablesobtained from the presented model are compared w ith nonlin-
ear simulation resultsof the engine for testifying its adaptability to the off- nominal behav-
ior of the enginew ith deteriorated performance

KeyW ords Turbofan engine Kalman filter™ A daptive control. M odeling

A NBEW FAUL T DIAGNOSISM ETHOD BASED

ON NEURAL NETWORKSAND EXPERT & STEM
L iu Zhan sheng and"Zhang Xinj iang
(H.arbin Institute o Technology, Harbin 150001)

ABSTRACT In order-to diagnose the faults in trubomachinery, anew type of
diagnosis system based on Expert Systen (ES) andNeuralNetwork (NN) isproposed The
NN diagnosis systen isused to ranenber directly and associate faults happened before The
NN diagnosis system gives a set of candidate faults The back reasoning mechanisn of the
expert systam is applied to verifying these candidate faults This diagnosismethod isproved
to be reliable and superior to the traditional ones

KeyW ords Neural nework Expert systean Fault diagnosis

TECHNICAL NOTES

APPL ICATION OF BPN TO QUANTITATIVE D IAGNOSIS

OF GASPATH COM PONENT FAULTS IN TURBOFAN
Sun Bin and Zhang Jin
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)
Zhang Shaoj i (Shenyang A eroengine Research Institute, Shenyang )
ABSTRACT The possibility of using BPN to quantitative diagnosis of turbofan
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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



