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FINITE EL EM ENT ANALY SISAND EXPERM ENTAL

M EASUREM ENT OF STIFFNESSOF HOOP
Y in Zeyong and Chen Y anong
(zhuzhou A viation Paverplant Research Institute, Zhuzhou 412002)

ABSTRACT It is mportant to detem ine the stiffness coefficients of the hoops
precisely for the vibration analysisof apipeline systam. For thispurpose the finite elenent
models for calculating the stiffness coefficients of the hoops are established in accordance
w ith the structural features of the various hoops used in aeroengine pipeline systems The
stiffness coefficients of a grounded hoop for single pipe and a hung hoop for double pipes are
obtained by the finite elenent analysis In addition, the stiffness coefficientsof a typical hung
hoop for double pipes aremeasured by using the established experimental method The com-
parion betw een the calculational and expermental resultsof the hoop show s that the provid-
ed method is feasible in the engineering practice of vibration analysis for apipe line system.

KeyW ords Hoops stiffness Finite elanent analysis M easuranent

AN ANALY SISOF A GASL UBRICATED
COM PL IANTM UL TIL EAF JOURNAL BEARING

Chen Y uanxian and Yiang Y-ansheng
(China Research Institite-of Aero~ A ccessories, X iangfan 441052)

ABSTRACT A _performance analysismodel of the gas lubricated compliant mul-
tileaf journal bearing of the high- eed rotor-for air cyclemachine of aircraft environmental
control system has been established “In-the analysis, the differential method isused to lve
the compressible Reynolds equation,~which governs the airflow in the journal bearing The
lution iscoupledw ith the load deflection equations of the leaves to obtain such information
as minimum film thickness, the stiffness coefficients, and the equivalent damping coeffi-
cients The graphical solutions are provided for a range of relevant geometric and operational
paraneters The journal bearing has good stability in all range of eccentricity ratios and all
possible operating speeds

KeyW ords Gas lubricated bearings Compliant M ultileaf A nalysis

EXPERM ENTAL STUDY OF A GASL UBRICATED
COM PL IANTM ULTIL EAF JOURNAL BEARING

Chen Y uanxian and Qian Chuanqu
(China Reseach Institute of Aero- Accessories, Xiangfan 441052)

ABSTRACT The gas lubricated compliant multileaf journal bearing of the high
- geed rotor for air cyclemachine of aircraft environrmental control systen w as investigated
experimentally. In the earlier work, an analysismodel w as developed to predict the perfor-
mance of the air lubricated compliant multileaf journal bearing In the experments, the load
deflection tests revealed the elastohydrodynam ics of the compliant leaves the starting torque
tests found out the frictional influence betw een leaves and journal; the air cyclemachine oper-
ational tests damonstrate the dynam ic characteristicsof the journal bearing A Il of the experi-
mental results show that the journal bearing can run steadily inw ide operating range, and it
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has excellent static and dynamic performance It is insensitive to environrmental conditions

KeyW ords Gas lubricated bearing Journal Perfommance compliant
M ultileaf experiments

M UL TIVARIABL E CONTROL FOR AEROENGINE

W ITH 3- LAYER NEURAL NETWORKS
Huang Jinquan, Chai Hongwu, Sun Jianguo
(2ndDept N anjing University of Aeronautics and A stronautics, Nanjing 210016)

ABSTRACT A multivariable neural network adaptive control isprovided for a
turbofan engine The nonlinear system is compensated dynamically by a 3- layer neural net-
work Anon- lineweight- tuning algorithm w ith smplified Hebbian rule and e- modifica-
tion isworked out to guarantee tracking performance asw ell as bounded w eightsw ithout off
- line training T he precisemodel of the engine isnot necessary for design of control system.
The multivariable control systen has satisfactory performance for _the full flight envelope
w ith good adaptation and robustness Simulation results show satisfactory\dynam ic and stat-
ic performancew ithin thew hole flight envelope and good effectiveness of reducing interaction

in themultivariable system w ith significant coupling

KeyW ords A eroengine N eural networks ‘M-ultivariable control

DESIGN OF AEROENGINE L QGA TR CONTROLL ER
ACCORDING TO. PERFORM ANCE TARGET

TaoTao and Yan W enbo
(7th D ept \N okthwestern Polytechnical U niversity, Xi'an 710072)

ABSTRACT W/ henLQ G/ TR methodology is applied to control system design,
it isnot easy to choose proper covariancematrices for Kalman filter design for good dynam ic
performance and robustnessof the control systam. Themethodology is based on the idea that
if the control system isdecoupled, the target close loop transfer functionsof each channel can
be presented according to the demandsof dynam ic performance A fter the recovery procedure
is finished, the systan performancemust gpproximate the target W ith themethodology pro-
vided for designing the Kalman filter, the Kalman filter gain matrix can be calculated directly
in accordancew ith the performance targets and state pacematricesof the plant o that it is
unnecessary to 0lve the Riccati equation The simulations show that dynam ic perfomm ance of
the control systan designed by using thismethodology meets the design target, and its ro-

bustness is good

KeyW ords A eroengine Performance Kalman filter Robustness

A NEW VARIABL E STRUCTURE ADAPTIVE CONTROL

LHEM E AND ITSAPPL ICATIONS
GuoY ingqing, XuDemin, Fan Sigi
(7thDept N orthwestern Polytechnical U niversity, xi'an 710072)
ABSTRACT A new variable structure adaptive control scheme isproposed The



