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N Y N X 1 NX- NY
N Z N 1( ) 4
NY NX=0.0 220 NX=20 6.0
8 - 1.0 - 0.8 1
- 0.8 - 0.6 6
, N Y 8
- 0.6 - 0.4 48 37
1 4. 875 - 0.4 -0.2 483 298
NY NY=01, - 0.2 0.0 1371 110
: 4499 4 6 0.0 0.2 1199 154
0.2 0.4 419 247
4 : 0.4 0.6 27 82
PNY,NX,NLNZ) = PNY)*PNXNY)-* 0.6 0.8 2 14
PNINY,NX)*PNZNY,NX,N1)
2 N X N'Y CF(NX [NY)
, S(ONY,NX; NY,NX,N1 1 N 1 (NY,NX)
CFNL1INY,NX) N Z
NX- NY 2 NZ—(NY, (NY,NX,N1)
N X ,N 1) 'F (N ZNY,NX,NZ)
(2)
NY FINY) 4

PNY=NY: NYzZNX=NX: NXzNA= NI~ NI,NZ=NZ: NZ =
[FNY2) - FNY)]x [FNXzNY=NYse NY)- FINXNY=NY: NY2)]x
[FNZNY=NYr NYzNX =NXi1 NXo) -
FNLINY=NY: NY,NX=NX: NXz)]x
[FNZz[NY=NY: \NYs,NX=NX: NXzN1=N1 NZIL)-

F(NZz|NY=NY1 NYzZNX = NX1 NXzN1=N1L: NI1)] 3
2 NZ—NY,NX,N1)
NY=0.0 1.5
NX=-10 - 02| NX=-0.2 0.0 NX=0.0 0.2 NX=0.2 0.8
N1 0 9O 9 110| 0 9 9 110| 0 9 9 110| 0 9 90 110
NzZ=- 0.8 - 0.6 0 0 0
NZ=- 0.6 - 0.4 0 0 0
NzZz=- 0.4 - 0.2 0 5 14 5 12 0 0
Nz=- 0.2 0.0 15 308 442 299 290 12 10 2
Nz=0.0 0.2 34 29 331 5 403 184 6 277
NZ=0.2 0.4 18 1 56 0 34 11 0 17
Nz=0.4 0.6 0 0 1 3
Nz=0.6 0.8 0 0 0
NZz=0.8 1.0 1 0 1
'NY=0.50 1.000NX=- 0.40 - 0.20,N 1
16804 4 =90.0 100.0,N z=- 0.20 0.00,
3 4 1 0.2821E- 01, 4. 875

: 0. 1269E+ 03
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3 ( 4.875 ) ( )
NY N X N1 Nz
1 0.0 0.5 - 10 - 0.8 0.0 40.0 - 0.8 -06 0.9162E- 10 0.4122E- 06
2 0.0 0.5 - 1.0 - 0.8 0.0 40.0 - 0.6 - 0.4 0.5819e- 09 0. 2618E- 05
3 0.0 0.5 - 1.0 -0.8 0.0 40.0 - 0.4 - 0.2 0.3395E- 08 0. 1528E- 04
4 0.0 0.5 - 10 - 0.8 0.0 40.0 - 02 0.0 0.1307e- 07 0.5881E- 04
5 0.0 0.5 - 1.0 -0.8 0.0 40.0 0.0 0.2 0. 1685e- 07 0. 7583E- 04
6 0.0 0.5 - 10 - 0.8 0.0 40.0 0.2 0.4 0. 6104E- 08 0. 2746E- 04
7 0.0 0.5 - 1.0 -0.8 0.0 40.0 0.4 0.6 0.1147E- 08 0.5161E- 05
8 0.0 0.5 - 10 - 0.8 0.0 40.0 0.6 0.8 0. 1836E- 09 0. 8260E- 06
9 0.0 0.5 - 1.0 -0.8 0.0 40.0 0.8 1.0 0. 2858E- 10 0. 1286E- 06
10 0.0 0.5 - 10 -08 40.0 50.0 - 0.8 - 0.6 0.2750E- 09 0.1237E- 05
6803 5.5 6.0 0.6 8 90.0 100.0 0. 0.8 0.1473E- 13 0. 6628E- 10
6804 5.5 6.0 0.6 0.8 90.0 100.0 0.8 1.0 0. 1447E- 15 0. 6510E- 12
4 ( 4.875 , )
NY N X N1 N~Z
0.50 1.00 - 0.40 - 0.20 90.0-100.0 - 0.20 0.00 0.2821E- 01 0. 1269+ 03
1.00 1.50 - 0.40 - 0.20 90.0..100.0 - 0.20 0.00 0.2488E- 01 0. 1119+ 03
0.50 1.00 - 0.20. 0.00 80.0-90.0 - 0.20 000 0.2078E- 01 0. 9349E+ 02
1.00 1.50 = 0.20 '0.00 80.0--90.0 - 0.20 0.00 0.1833E- 01 0. 8245+ 02
0.50 1.00 - 0.20 0.00 70.080.0 - 0.20 0.00 0.1547E- 01 0. 6958E+ 02
1.00 1.50 - 0.20 0.00 70-0 80.0 - 0.20 0.00 0.1364E- 01 0. 6138E+ 02
0.50 1.00 - 0.20/ 0.00 0.0 40.0 - 0.20 0.00 0.1219e- 01 0. 5485+ 02
0.50 1.00 - 0.40 < 0.20 90.0 100.0 - 0.40 - 0.20 0.1156E- 01 0. 5200E+ 02
0.50 1.00 - 0.20 0.00 60.0 70.0 - 0.20 0.00 0. 1146E- 01 0. 5154E+ 02
0.00 0.50 - 0.40 - 0.20 90.0 100.0 - 0.20 0.00 0.1080E- 01 0. 4861E+ 02
[1] . ™ 1
1 (1) 1987
; (2) [2] . ( )M1
: (3) : , 1980
[3] LauridiaR R. Statistical A nalysis of A ircraft M aneuvering
’ Data[R]. A IAA 79- 729- 834, 1979
' N O : : M
(4) : ,1992
; (5)
( )
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CFRP Cylindrical Panels U sing Fintite Elenent M ethod [6] .
[ J] Composites Part A: Applied Science and M1 : , 1987: 265
M anufacturing, 1999, 30A (9): 1092

[5] M1 : s ( )

1987: 221

FEA M ethod for the Cr itical BucklingL ocad
of Aeroengine Canposite Case
Q I Hong-yu', W EN W ei-dong', Q | Hong-yuan®, WAN G L in-jiang"
1 Department of Pow er Engineering,N anjing U niversity of A eronautics and A stronautics,
N anjing 210016, Ching;
2 College of M echanical & Electric Engineering,Northern Jiaotong U niversity,
Beijing 100044, China
Abstract: The advanced composite material as a nev material has been developed since 1960's
Now laninated continuous fiber-reinforced composite materials are being used in some primary
components in aircraft structures U sing linear shell and buckling theory and modeling finite elanent,
this paper analyses the buckling of laminated plate and composite aeroengine'case At the same time
vm e advice on engineering design is given

Key words ocompositematerial; aero-engine case finite elenent analysis buckling

(The Chinese text of the follow ing-abstract isprinted in PP331- 334)

A _Study of Probability D istr ibution
of M ultiparameter L oad Spectrum Cambination
PN G Ying-dong', W EN W ei-dong', GAO De-ping’, ZHAN G Yong®
1 College of Energy and Pow er,N anjing U niversity of A eronautics and A stronautics,
N anjing 210016, Ching;
2 Shenyang A eroengine Research Institute, Shenyang 110015, China
Abstractt A method of multiparaneter load spectrum formulation for aeroengine is provides
Firstly, acoording to the loading condition of the engine component, a parameter is selected as the
nom. Secondly, the biparameter tables from the initial multiparameter load-time histories are made
Thirdly, by performing a statistical analysis of biparaneter table data, the dependency relationships
and interval gpaces anong the parameters can be obtained, and the p seudo-param eters are detem ined
Fourthly, the pseudo-biparameter tables are deduced from the initial multiparaneter load-time
histories, and the marginal and conditional probability distributions of the concerned parameters can
then be estimated Finally, based on probability theory the joint probabilities of any parameter
combinations are calculated U sing thismethod, the paper dealsw ith themultiparan eter load gpectrum
of a fighter engine, and provides the joint probabilities of the combination betw een three directional
overload ooefficients and the engine rotational geed

Key words load ectrum; probability distribution; multiparaneter system; statistics



