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PERTURBATION TECHNIQUE FOR REL IABIL ITY ANALY SIS

OF A ROTATINGD ISKW ITH UNCERTA IN GEOM ETRY
Wang Zhenyingand L uW enlin
(Dept , Northwestern Polytechnical University, Xi'an 710072)

ABSTRACT D esign methods for the aerogpace technology are, in general, based on de-
teministic paraneters In paractice there alw ays exist random deviations of paraneters, such as
material properties and geometry, forces, and boundary conditions Inmost situations the random
deviations are gnall, but their overall effect can have a strong impact on behavioursof critical com-
ponents, particularly in failure and reliablility analysis For this reason aprobabilistic finite elenent
method based on second-order perturbation technique is used to analyze the reliabilty and the ran-
dom stressesof a rotating disk w ith uncertain geometery, the elementary perturbation approach to
this problan has been studied and formulas for the random stress and the reliability have been de-
duced T he effect of uncertain geometery on the reliability is considered by a smple numerical ex-
anple The accuracy and efficiency of themethod is danonstrated by its application to a rotating

disk with uncertain geometery. T he reliability calculated by thismetho ares favorably w ith
that obtained from M onte Carlo smulation i \
"

)
Key words A ircraft engines Perturbation metho /St\{utural rehapr)llty/
Finite elenent methods / /

\/\
STRESSANALY SISOF QH\EQK\R\LQ/GGNNECT/PNG STRUCTURE

BETW E S\TEQASE/ XD NOZZzL E

/(N anhua Pomekplant arch stitute, Zhuzhou 412002)
\ C Ruxun and YangW eiguo
\ (Pawer t Reseorch Institute, Shanxi)

ABSTRACT ) The check ring connecting structure betw een composite case of solid pro-
pellant rocket moto:ﬁceﬁc fixed body of a nozzle is of great advantage to decrease themass and
stress In order to analyze this structure an equivalent orthotropic axi-symmetric body is used to
represent compositemotor case and a FBEM program for contact problem w ith large deformations is
developed T he calculation show s that the relative digplacement betw een check ring and nozzle con-
ic fixed body and the angle between two sealing surfaces are very snall under the working load
This fact indicates that the check ring connecting structure is safe in application T he relations of
the concerned structure parameters to the deflection of the sealing surfaces are discussed For the
sake of comparison it is al found that the structure of submerged fitting increases the contact
areamagnificently and decrease the angle betw een two sealing surfaces to 4. 02%.

Key words Composite materials Jet nozzles Structural analysis Deformation method

PRED ICTION OF GEAR BEND ING
FATIGUE STRENGTH REL IABLL ITY

L e Xiaobin
(2ndDept , Nanjing University of Aeronautics and A stronautics, Nanjing 210016)
LuolL ifongand Chen Y ing
(6thDept , Shanghai Jiaotong University, Shanghai 200030)
ABSTRACT A new viewpoint is taken that the fatigue failure of the gear under bend-
ing load is treated as a random event, and amethod for predicting the gear fatigue strength reliabili-
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ty under bending load is obtained from researching the event Two newv random variables Kw and
Dw are proposed to describe the random event of bending fatigue failure of the gear. Kw is the fa-
tigue damage strength w hich indicates the inherent ability of the gear to resist the fatigue damage
under bending load Dw is the overall fatigue danage quantity w hich indicates the fatigue damage
degree of the gear under bending load in the life pan A cumulative fatigue damage probabilistic
model of the gear fatigue strength estimation under bending load is established by meansof Kw and
Dw. Basd on themodel, apredicting method isprovided for the gear bending fatigue reliability.

Key words Gears Rotational bending fatigue Computational methods Reliability

EXPERM ENTAL INVESTIGATION ON CONVECT IVE BURNING

INA BED OF GRANULAR PROPELLANT BED
Yang Tao
(1thDept , National University of D & ense Technology, Changsha 410078)
Jin Zhiming
(N anj ing University of Scienca and Technology, Nanjing 210016)

ABSTRACT A sami-closed bombw ith 100M Papressure |imA s designed to inves-
tigate the ignition transient, flane spreading, and preswrewye/pf::g\m\ in a packed bed of
granular propellant charge T he influences of paraneters such as propellant prbpertles, porosity,
and blow -out digphragm thicknesson the convective burnin aracterlsn{syére exanined The 1-
D pressurew ave propagation w as observed in the’expériment The dynamic impaction of the bed
exists during the flane greading process w hich is anrain facton to\cause thepressurewave The

1-D combustion wave can not be f Woaﬂing density.
Key words Propellant oombus rnal ballistic tests

ustion stab
/ \ \
EXPER AL INVESTIGATION
ON FULL COVER EDISCRETE HOL E FILM COOL ING
S/ W uW eim ing

(A eror-gas Turbine Establishment)
Zhang Qingfan and L i yafeng
(2ndDept , Nanjing University of Aeronautics and A stronautics, Nanjing 210016)

ABSTRACT A heat shield with full coverage discrete hole film cooling has practical appli-
cation in some afterburners Effectsof geometric parameters and flow paranetersof the heat shield
on effectiveness of film coolingw ere investigated experimentally. A convective heat transfer coeffi-
cient of the film coolingw as defined as hy= q./ (T4~ Tw), where g is heat flux obtained by solving
heat balance equation for the tested platew ith discrete holes, and T, and T« are gas tanperature
and tested platewall tanperature, regectively. A samiampirical expression for calculating heat
transfer coefficient isprovided for a given diameter of the discrete holes and their distribution It
might be useful to calculating heat shield temperature

Key words A irfilm cooling blades Cooling Experiment Combustion chambers

M UL TIHOL E COOL ING TECHNOLOGY ANALY SES
M eng Xiangtai and L iu Gaoen
(4th Dept , Beijing University of Aeronautics and A stronautics, Beijing 100083)
ABSTRACT Thispaper is to analyse the advantage of themultihole cooling technolo-
gy. The calculation show ed that the combuster liner temperaturew ith multihole cooling technology
would be 150K to 200K less than thewall temperaturew ith film cooling technology, and the tem



