6 1 Vol. 6 No. 1
1991 1 Journal of Aerospace Power Jan. 1991

[ 2

Hasofer-Lind s

P w Monte—Carlo
L.
’ z (B
( ])’
(
) plp2 op
’ y
[F) =miqu{1e}d§dc (1)
{R) qo
N X1 X2 X |
) ) qe
n ( 2),
qo=— TNX4 (2 xs
N=+1 ( =+ 1, N= "
) (n . - ’
(Fy = [N AR dzdg - vy (3) .
a% - [ yimasig-n (4) 2
{Fi) ) {F}; (
) {p} O {Fi} 10X«
2.




55

K {U} = {P}
K 20 ,
{U} {P} K .
), :
K {QUIOX) = [ @/X2) (5)
(4) )
o{uy 1x: (i=1, 2 n)
{0} = D B (U D
B
Ao/ Xi= D B (QUY/X) (i= 1,2 n) (6)
3. Hill
_ (ox — O'V)2 Ox 0y + 022— Ox0z — Ov0z 'lﬁ 'l%’z+ 'l%(z
S A 7 P T
VA X Y . o , 0Ob
D —_ , TT —
Oz N Oi= O Ov=_0r aox 5 —Ovr 05 C Ay Ox + 0v — 20z| oz
x| & o Jox. ' R I o X,
Ty Ohv Tz ot Tx— Ol
2 T A X T R X (8)
(6) (8) Qg/ X :
4. g (x) ) :
g0 = g0 + D(Xi- X)[@%X—l]
cq »»
E g(x) = g(x)+ + Z(E X - X?)[é%]* (9)
Vo g(x) = Z[% Ve X (10)
B=Eg/(Vug)" (11)
B , Pr=®- P Re= &P (12)
()
5. (1) Hasofer-Lind )
(2) (3) {P} AP} Xi(i= 1,2 n)
(4) ; AU}/ KX (5) {U}
AUV Xi(i= 1,2 n) (6) (0 Ao/ Xi(i= 1,2 n) (7) Qf Xi(i = 1,



56 6

2 n) (8 Eg Veg B (9 B ,
B : :

(%1 (Ve X )"
0(2[,, é_z 72 Xi= E X —O(iB Va Xi
Zt J .Var X’J

< X
, (3)
6‘ 2 2 2
s K
M onte-Carlo , , )
P w Monte-Carlo ,
Monte-Carlo , {0} Pw
P w :
. (puj)z[(ax— o0’ GOyt G- 00— 0vO T Te- 'L%x} (13)
g - ’ 0% 0-12) TT ﬁ‘l}
P w L, P w
(P4 ﬁujﬁri{r}pa}d}(dmz (14)
{r} ) :
Pi ew e
Qja,}i: .[[I};z{r}wdedez: %{Pi}pw (15)
Pi ( e
%}Lz J"ffri{r}zpwxczydz: 2P} (16)
B 5
1 33.368335 0.112%,
2 27.807146
3 27. 661944 7. ,
4 27. 658582 DzZ-22 s
704
0.1 , B , :
B= 3.1 Re=0.999032; B=3.99 Re=0.999967, B ,
[1] S - L9 1

[2] Hasofer, A. M. and Lind, N. C., “Exact and Invanant Second Moment Code Format”] J. Eng. Mech. ASCE,
100 (EMI) 1974.

[ 3] Klyoshi Lshii, “M akoto Suzukl Stochastic Finite Elemet Method For Slope Stability Analysis”] Structural Safety ,
4 (1987), 111-129.



No- 1 Abstracts 95

A RESEARCH ON CRACKED FAILURES OF

FIR-TREE SERRATION IN AEROENGINE TURBINE DISC

Yao Huaxing and Yan Shalin
(Shenying Aeroengine Company )

ABSTRACT A lot of cracked failures of fir+tree serration accurred in the second
stage turbine disc of a large numbers of certain types aeroengines in service. T he characte of
these cracks belongs to mechanical fatigue. In order to find out the cause for the cracked
failure, the vibrating stresses of the second stage turbine blades on test bench and their
vibrating strains in flight tests have been measured in the conditions of high temperature and
high rotational speed. T he measured data indicate that several resonance zones really exist in
the second stage turbine blades of type A and B engines. Some methods for elimination of the
cracked failures of fir-tree serration in the turbine disc are provided. According to the
experiece in service, a modification of type B engine hase eliminated the cracked failures of

firtree serration of turbine disc in its service life.

RELIABILITY ANALYSIS OF DIRECTIONAL

SOLIDIFICATION BLADE
L1 Wenlin and Duan Zhenl ong
( Nort hwester n-Polytechnical University )

ABSTRACT The stochastic-Finite Element-M ethod and Hasofer-.ind Method
are adopted to analysethe reliablity_influence of stochastic pressure field on the directional
solidification blade.-This method and program are verified by calculation of the M onte-Carlo
Method.

AN EFFICIENT 2D-GRID GENERATION APPROACH

USING ARC-LENGTH AS A PARAMETER
Shi Zhouhe, Zhang Huimin, Wang Licheng
(Narnjing Aeronautical Institute)

ABSTRACT A fast and efficient grid generation program has been developed for
any two-dimensional configurations. In this scheme, the separate grids are generated in each
zone with a high speed algorithm which makes the ratio of the coordinate increments satisfy a
linear distribution along arcdength of a grid curve, and then they smoothly joined along the
common boundaries to establish the grid for the complex configuration. The advantages of
the scheme are as follows: First, the mesh lines have continuous slopes from one zone to
another; Second, the degree of the mesh lines clustering can be well controlled by the
distribution of the boundary points; And the third, the computational speed is ten and even
several hundred times faster than the elliptic grid generation scheme which has been widely

used now adays.



