10 2 Vol.10 No.2

1995 4 Journal of Aerospace Power Apr. 1995
Vv 231.95
1
, 100,200 300
2
21
(D)
; (2) . (3)
: ; (4)
K D
K L
b D

1994 5 ;1994 7 *ox 202 210016



140

10

K>D ,

(O’ri,N i, i= 1, 2, ,n)
(Ki,i= 1,2, ,n)

m

MinK , VInK K

22

na20t,

1 R
R=P(K >D)

n , n

- (meilmn- f}‘[glnﬂ [ZlnNTN

S (o A i)
=1 n\s
Ki= Nri(a)"
, S- N m
K
L K
K 1
InK =N (HInK,MnK)
Hipk = _l'Zh'N Ti + m‘Z“'IO'Ti
RS n<1
Vink = /\/_E;Z (IN i + mIngi - lalan)2
=1
D
, (1)
K D
K+ D )
(1 ’
K1=N 101 (1< N 1),
01 ) n2
) n2

(1)

(4)
(5)

(6)

N 1,
ni
(n1+ n2= N )

K=

D1= K- K=N1dl- n20i= nidi



2 141
Nr N (i,Nw,i= 1,2, ,nr) ne
K. (Kn,i=1,2, ,nr) Ke nr
K«
Ki= Na(o)" (7)
(7) m (3
m ; t1
t2 t2
m t1 t1
m (3
mr m-r
m
) t
D,
Dr= K- K. (8)
D K~ K.
(
100 ),
( ) (8)
D
D.= (1/) (K- K,) (9)
T D
D
D= (T/H(K- K) (10)
23
(1),
R=P[K> (T/A)(K- K] (11)

(11),



142 10

[3]

, 100 ,
, 300
K Kr ,m=
16. 3322, K 300 K 118.6632  118.3982,
0.1995  0.1116( M Pa)
100 : T D= (T/3) (K- K1)
(12)
R=P K> (T/A) (K- K (12)
(120 ,K K=« , T
R (12) , :
T(C ) 100, 200, 300, 400, 500 0.9999997, 0. 9996, 0. 9912,
0. 9606, 0. 9072; R 0.9999, 0.999, 0.99, 0.9 «( )
172.5, 221. 4, 306. 6, 511. 6
4
( : ; ,
100 ) : ,
R= 0.99 , 100 306
1 . il 1 , 1993
2 . . , 1993, (4)

3 6 . I . , 1988



No 2 A bstracts 199

restrictions induced by explicit boundary treatments and, meanw hile, preserve all the mpor-
tant featuresof the scheme such as non-oscillation and high resolution The implicit lver ef-
fectively accelerates the convergence rate of the high-resolution schene The comparison of
cascade flow calculations under various inflow conditionsw ith the corregponding experiments
demonstrates the accuracy and efficiency of the proposed slver.

Key words Cascade flow N umerical computation High reolution Implicit methods

NEAR SOUND FIELD ANALY SISOF A ROTATING SOURCE
Ju Hongbin
(Deot o EngineeringM echanics Tsinghua U niversity, Beijing 100081)
Zhong Fangyuan
(Shanghai J iaotong U niversity)

ABSTRACT On the basisof moving source radiation theory, thispaper discusses
the -ound lution of a rotating ource in frequency domain Emphasis is laid on near sound
field w hich has three" additional sources” in contrast to far field The computation reveals
that the near sound field produced by these " additional sources' distributes in discrete view -
ing angles Radial and axial deviations affect sound field «regectively around the rotating
plane and axial area, and theirmaximum connections-have different characteristics T he anal-
ysis isproved preliminarily by a fan experiment

Key words Sound Radiation A eroacoustics  Sound source Frequency analysis

NUM ERICAL ANALY SISOF FLOW

AND L EAKAGE INLABYRINTH SEAL

Huang Shoulong andM a Y uyi
(N aional Lab o Coal Canbustion H uazhong U niversity of Science & Technology, W uhan, 430074)
W u Xiaosong and Xu Chen
(v echanical College, N anjing U niversity of Science & Technology)

ABSTRACT The unsteady N avier-stokes equations are olved to predict numeri-
cally the internal flow of single-cavity labyrinth channel with depth-to-w idth ratios H AV =
0.1, 0.3and 0.5 The numerical results danonstrate the oscillation of the flow structure and
fluctuation of the exit leakage rate It is show n that the seal efficiency is relevant to the am-
plitude of leakage fluctuation, furthemore, the sequenceof HAV from 0.3, 0.5t0 0.1 isal®
the order of both increasing seal efficiency and increasing amplitude of leakage fluctuation
A |, the complex physics, including motion and mergencesof vortex, migration of separation
bubble, bending and mpact of jet, isdiscussed, and the influence of mpact effectson the in-
creasanent of energy dissipation and decreasament of leakage are analy sed

Key words L abyrinth seal oscillation flow N umerical analysis

M ETHOD FOR PRED ICTING FATIGUE REL IABIL ITY

AND L IFEOF COM PRESOR BLADE
L e Xiaobin, GaoDeping, HeM ingjian
(2nd Dept, Nanjing University of A eronautigue and A stronatics, B eijing, 100083)
ABSTRACT In engineering application of fatigue problan, it isvery difficult to
obtain someworking parts load gpectrum due to some reasons Thispaper providesm ethod
for predicting the fatigue reliability and life of the partw ithoutworking load pectrum. Fa-
tigue tests are carried out on the part that hasworked for sme time Basing on the test data,
the surplus fatigue damage strength of the part can be calculated W ith its surplus fatigue
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damage strength, w e can detem ine itsoverall fatigue quantity in theworking life A nd based
on the fatigue cumulative damage probabilistic model, the part’'s fatigue reliability and life
can be predicted A n aeroengine compresr is taken for exanple to show how to use the sur-
plus fatigue damage strength for predicting the blade’ s fatigue reliability and life

Key words Compresors Blades Reliability Fatigue life

A NEW REL IABIL ITY ANALY TICAL M ETHOD

FOR BEND ING FATIGUE STRENGTH OF GEARS
Peng Xiongqi, L iu Geng, W uL iyan
(5thDept N orthewest Polytechnical U niversity, Xian 710072)

ABSTRACT Based on the three-parameters reliability analysismodel and the fa-
tigue theory of gears, a new reliability analytical method for the bending fatigue strength of
tooth root isproposed by useof blending stochastic finite elenentmethod Thismethod takes
into acoount such random factorsfor the reliability of gears, as load, fatigue limit, them ateri-
al paraneters and radius chanfer of tool A nalyses completedw ith thismethod indicate: The
radius chanfer of tool has unignorable effect on the reliability of gears bending fatigue
strength; In the linear elastic problens, the Young' smodulus has noeffect on the structure
reliability; The Poisson ratio has a little leverage on the gears reliability; But the gears' relia-
bility reducesw ith the increase of variation coefficients of the above-mentioned random fac-
tors So the gear’s reliablity will increase as the skav nesses of fatiguedmit and the radius
chamfer of tool rise But the skew nessof load hasan inverse influence Thispaper alo con-
siders themodified coefficient’s (no random factor)-effect on.the gears reliability.

Key words Stochastic finite-elenentm ethod—Reliability Gears Bending fatigue

M EASUREM ENT AND_EXPRESSION OFM A IN
CHARACTERISTICSOF NIiTiSHAPEM EMORY ALLOY W IRES

DuYanliang and Nie Jingxu
(4theD ept Bueij ing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT Experiments and analyses of themain characteristicsof N iTi alloy
w iresw ere comp leted to-research their ability in active detection and control of cracks grow th
as the gecial requiramentsof the intelligent material structures T he expressionsof themain
characteristics as recovery force and other parameters are deduced on the basis of measure-
ments The research results show that theN iTi alloysw ires are very good functional materi-
als for manufacturing the intelligent structures capable of actively detecting and controlling
the grow th of cracks and vibration

Key words Shapememory alloys Characteristicmeasurement Recovery effect

OPTM IZATION FOR REDUCING VIBRATION OF ENGINE PIPEL INE

LiLin
(4theD ept Beijing University of A eronautics and A stronautics, Beijing 100083)
ABSTRACT The paper dealsw ith structural optimization for reducing vibration

of engine pipeline Themethod can give the best postion, stiffness and danping of clips to be
attached on condition that pipe systan’s structure has been given Based on the finit elanent
analysisof original structure, the analytical process is Iim ited betw een the locationsw here are
to be attached clips, excited points and dangerous points It ishot necessary to make again
a finit elenent analysis for the mproved systam. A n exanple for reducing the vibration of an
engine pipeline ispresented

Key words Optimization Engine Pipelines V ibration



