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AEROENGINEL IFEMONITORING

AND REAL- TM EDATA PROCESSING
He Jinglan, Hong Jie, L i Qihan
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT A eroengine load and life monitoring technology play very mpor-
tant role in monitoring and assessing operating conditions, life consumption and remaining
life of aeroengine A eroengine load can mprove the safety and reliablity of an engine in high
performance operation, and reduce its direct operation cost Theon- board lifemonitoring
systan requires the real- time analysismethod of flight data processing and life consumption
evaluation Threepointmethod, shortest sail- routemethod and rain- flow method are used
to conduct real- time data condensing processing, including peak valley values ingection, un-
effectivemagnitude value detecting and L CF counting for each flight The information ob-
tained by theon- board lifemonitoring system isvery useful for life track on the data base of
the engine parts

KeyW ords A ircraft engines A fterburners T ransient process Control problems

PROBABIL ISTIC FINITE EL EM ENT STRESSANALY SIS

FOR CYCL IC SYMM ETRIC CONTACT STRUCTURE
Y ang Zhiguo and Y ing Zeyong
(zhuzhou A ircraf-t Poverplant Research Institute, Zhuzhou 412002)

ABSTRACT T he cyclic symm etric_contact relation of corregponding node pairs
on cyclic synmetric contact, surfaces-is given-and its derivative expression w ith regect to
random variables isdeduced A probabilistic finite elanent stress analysis technique is devel-
oped for the basic segnent of the cyclic symmetric contact structure including random m ateri-
al property and load A/ structure strength reliability analysisfomula is al establishedw ith
the first- order secondmoment method proposed by Haofer andL ind Finally the structure
strength reliability analysis for a centrifugal mpeller of an engine is carried out by using the
method presented The results show the effectiveness and practicability of the present method
not only for the cyclic symmetric contact structure, but als for other non- cyclic symmetric
contact structures

Key Words Symmetrical bodies Probabilistic methods Finit elanent analysis
Structural reliability

A STRUCTUREL IFE EVALUATIONM OD EL
AND ITSAPPL ICATION

TO DY NAM IC COM PONENTSOF AIRCRAFT POW ERPLANT
Xiong Junjiang, Huang Xinyu, Gao Zhengtong
(5thDept Beijing University of A eronautics and A stronautics, Beijing 10083)
Gan W emin, Sun Rulin, Sun Shuling
(Chinese H elicop ter Research Institute, Jingdezhen 333001)
ABSTRACT The lifeof a structure is evaluatedw ith its safe- life design, and its
safety is ensured w ith the damage tolerant design, < the safe- life design and the damage
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tolerant design are combined and a structure life evaluation model is developed The fomu-
las to detem ine the service life and the ingection periodsof a structurew ith the high relia-
bility arepresented Then themodel isapplied to evaluating the ingection periodsfor aircraft
pow erplant dynam ic components, and an example is given

KeyW ords Fatigue Fracture L ifetmes M odel

DETERM INATION OF AXIAL PRELOADS

OF ROTORSW ITH CURVIC COUPL INGS

Y in Zeyong, Hu Baian, W u Jianguo, XuY ouliang
(zhuzhou A ircraf t Poverplant Research Institute, Zhuzhou 412002)

Zhen Qixuan
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)
ABSTRACT Rotorsw ith curvic couplings, which are separately prestressed

from the front part and the rear part, are often gpplied to modern turboprop and turboshaft
engines It isvery mportant but difficult to detem ine the valuesof preloadsfor a rotor. The
prerequisite of the axial relaxed,/pressed forces caused by variety of rotor loads in operation is
available, the criteria to detem ine the axial preloads of ‘rotors are proposed in this paper,
w hich takes into account synthetically the factors, such as tightnessmargin, strength margin,
assambling relationship and etc Hence the optimiztion model of the axial preloads is estab-
lished, and the corresponding olution ispresented—The computer program is developed ac-
cording to the presented criteria andmethed Finally,—an exanple is given

KeyW ords—Rotors A xialpreloads Optimization

ANOPTM UM M ETHOD OF JOURNAL BEARING STABIL ITY
L iu Ronggiang,“W u Xinhua, Xia Songbo, L iu Zhangsheng
(Paver Engineering Dept H arbin Institute of Technology, Harbin 150001)

ABSTRACT The expression of journal instantaneousw hirl energy is formulat-
ed, based on wlution for shaft center whirl orbit of a short bearing under the nonlinear oil
film force A n optimization model of journal bearing parametersw ith optimum stability ises
tablished w ith the am of minimizing time integration of whirl energy. Themodel has been
wlved with theoptimal controlmethod In the last, a numerical example illustrates the deter-
m ination of the optimal paranetersof a given bearing

KeyW ords Plain bearings Stability Optimal control

A NEW APPROACH TO COM BINED FATIGUE
EXPERM ENT OF TURBINE D ISK

MORTISESAT EL EVATED TEM PERATURE
W ang Ronggiao and Nie Jingxu
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)
ABSTRACT Crack and fracture fault energed in the mortises of a given aero-
engine second- stage turbine disk for a long time and seriously endangered the aircraft’s reg-
ular flight T he fractography analysis indicated that the faultsw ere caused by combined fa-
tigue at elevated tanperature Sowew ere engaged in this experment to study and research



