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REL IABIL ITY OF ENGINE

BLADE NONDESTRUCTIVE TESTING
L iuDengdiand Fu Huim in
(5thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT T he attention has focused on quantifying the capability of nonde-
structive testing (NDT) system for guaranteeing structural safety through damage tolerance
analysis A method of reliability assessnent for engine bladesND T ispresented, w hich can
detemm ine exactly the probability of flav detection (POD) and assess the probability of flav s
missed (POM ) in the engine blades, aswell as control the largest size of the flav smissed at
ingectionsw ith high probability of flav detection and confidence level Thismethod als
raises the flav detection probability and prevents the flight accidents caused by the missed
flav s in engine blades

KeyWords A ircraft engine Blades Nondestructive tests Flav Reliability

ROBUST H- OUTPUT FEED BACK-CONTROL
OF STRUCTURED AND UNSTRUCTURED PARAM ETER
UNCERTAIN S STEM"FOR AEROENGINE

W ang Xi
(14thDept Beij ing University of “A-eronautics andA'stronautics," Beij ing 100083)
Zeng Qingfu
(N orttwestern_Polytechnical University; X i'an 710072)
ABSTRACT The robust stability-and robust performance of aeroengine mixed

uncertain systan are analyzed\ By“introducing structured singular value u synthesism ethod,
the robust H «» output feedback control is investigated under mixed structured and unstruc-
tured parameter perturbations D isturbance rejection and servo tracking performancew ith the
designed controllers for aeroengine uncertainty systam sare simulated on a nonlinear model of
twin- ool turbojet engine

KeyW ords U ncertainty systan Synthesismethod A eroengine Control

TECHNICAL NOTES

TRANSIENT THERM AL ANALY SIS

OF A HEL ICOPTER GEAR TRANSM ISSION SY STEM
L iu Zhiguan
(M echanism D ivision, Beijing Institute of Spacecraf t Systan Engineering, Beijing 100086)
Shen Y unwen, Chen Guoding, Su Hua

(M echanical Engineering D eparment, N orthwestern Polytechnical U niversity, Xi'an 710072)
ABSTRACT Survivability of a gear trangnission systan in attack helicopter af-
ter Loss Of- L ubrication (LOL) isgreatly dependent on the transient temperature fields of
the systans A helicopter gear trangnission systen w as researched A method isput foiw ard
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to calculate the transient temperature fields of this systam after LOL and the models for
pow er losses and heat transfer (convection) coefficients are established In thesemodels, the
time- variance characteristicsof themal physical param eters, such asviscosity, themal con-
ductivity are considered A computer progran isworked out for calculating the transient tem-
perature fields of the systen on the basisof thesemodels In the computation, the calculation-
al resultsof the steady state tanperature field in the transnission systan are used as initial
values of the transient temperature fields and the time steps are properly controlled 0 as to
prevent " dataoscillation”. The transient tenperature fields of the gear transnission system
are obtained from the computation and can serve for predicting the survivability of the gear
transnission system.

KeyW ords Gear transnission Temperature field Themal analysis

APPL ICATION OF SQP TO ACCEL ERATION CONTROL

OF TURBOFAN ENGINE
Chen Guangnm ing
(China N ational Aero- Technology Import and Export Corporation)
Fan D ing
(N orthwestern Polytechnical U niversity)

ABSTRACT The optimal control for turbofan engine acceleration control has
been investigated The optimal method used in-thispaper is,Sequential Q uadratic Program-
ming (SQP), oneof themost successful methods for solving nonlinear constrained problem.
M any limits in theprocessof engine.acceleration have been studied such as compresor surge
margin, overtemperature\limiit, overgeed tm-it, rich extinction in combustor, themaximum
fuel flow and Imit of the actuator property. T he resultsof smulation show that SQ P method
is suitable and feasible in lvingthe problen of aero- engine acceleration control; the engine
potentialities are hrought-into full play and the engine acceleration performance is mproved
greatly.

KeyW ords Nonlinear progranming Optimazation Control

MODELL INGAND SMULATIONOFMAIN FUEL

CONTROL SYSTEM FOR A TURBOFAN ENGINE
Cheng Tao, QiY ing, M eng Qingming
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)
ABSTRACT A turbofan engine and itsmain fuel control system w ith hydrome-
chanical regulator are studied T he rotational gpeed control systen and the acceleration con-
trol system aremodelled acocording to the analysis of the engine control progran. The tem-
perature senr, tanperature anplifier and blade control systen are also modeled A ccording
to thse mathematical models, all systens are smulated with the SMUL NK in toolbox of
MA TLAB. Thiswork has mportant value for further research and mprovement in the en-
ginemain fuel control system.

KeyW ords Turbofan engine Fuel regulator M odel Smulation



