16 4
2001 10

Journal of Aerospace Power

Vol. 16
Oct.

No. 4
2001

: 1000-8055(2001) 04-0309-03

wiElE, MR, FEBE

( , 412002)
: V231.91 A
1
2
’ 21
’ , F
y(a,
[ ] r T T 11
- i o>
n n ) —
A— me) ': : m a _‘
A
/ /
1
2000 10 15

(1964~ ),



310 16
, F=F -F" m'®, n' , ;
X Tr s ler
' m(*‘x) n(*ﬂﬁ ’ n
T T Tr = &Z:J”Byﬁ) (10)
1% :hop
V=Vvas+Vv’ (1) , hos Y,
Ve= Fe(Fe)—l e
v = FFFEYTN(FY) T = 9= 1= Dh® Y5 0
n 1
Zm(*w(n(*a))'rya) (2) n (1D
o1 T =¥ = Zhaﬁy(ﬁ) Y9 =0
 F ,Y“) o B
D W A D= Zguﬁyﬁ) Y*s 0
' ' (12)
_ e P _ e P n
D=D+D" , W= W+ W (3 D=t Y
(2]
D(’ — %{FP(FE)—IJ’_ [(Fe)—l]T(Fe)T} goﬁ ~ hqu-l— )\(09 P(B)
D" = i',P(W“) ’
o= 1
plo %[m< TE ) L TS 5 ¥y 2 BZ;(g‘ YgA? D (13)
A T . (87") [g]™' 0< B
W= S (F(F) = LR
W= EW“")Y(“ (13) (0),
w1 T=C D (14)
W(OO — %[muw(n(*w)r A n(*“(m(*w)T] W
C=L- DD (g Y @AF (15
2.2 a=1 p= 1
, 3
T=1L D 4 ’
. Y "
D) o . . V] ] P
Kirchhoff Jaumann "= B Slgn['li ]l-[i |t (16
b ( ’ . . o)
T =1T- WT+ W (5 $B.nep S
T Kirchhoff ! o
Kirchhoff Jaumann ‘
~ n (6/)(
T=L D- D> (L P"+ BMYY (6 z
“Z (€)c = %M“)(nfwmjm + n%mi%)
(@ _ (0 “!
=W TWO( (7 (ij = 1,2,3) (17)
, (0 (e
n smio,ne X
1.(.0‘) . ’ 5 )
l
=1 PY , =AY D (3
PEC I B(a) (9)
7 ™o, o 7° o



4 311
3 3 2
= D D o mi® (18)
=1 =1 112
843.18 872.0 h
L445]
3
, :8 ;6 1- 435
12 g
~
R 14
E
&
' o
, Cauchy 0  Kirchhoff T |
14 1. 405 . : . .
=0 (14 ] : 0 50 100 150 200 250
o=C D i (19) N
;00 Cauchy Jaumann HE/b
= C* FE (20) )
Ci;kl = Ciju— Oubr — 0501+ 0;0n  (21) C DoLi1on .
EU:La ui+8 u,'+a u.a Wk 0.'0296 \mm ,
20 &; & i e O
L g 29 S 10 h ,
— — i.
’ ! (22 872.0 h
T=0i+ T (23)
€ € 1
- . (1)
T= Cou( Eu-\ @i— "\ é) (24)
K K e _ F v. F < (2)
([KJo+ [K]o{ q} ="AF}+ {Fs}+ (3)
=4} (25)
{ q)° ;[ Ko
i [K]o s {Fv}
i { Fs} )
’ {FP} [1] Peirce D, Asaro R J, Needleman A. An Analysis of
Nonuniform and Localized Deformation in Ductile Single
Crystals[J]. Acta M etall, 1982.
[2] - Ni (1.
199617, (3):.
’ [3] Nobutada OHNO, etc. Anisotropic in Multiaxial Creep of
1 Nick el Based Single Crystal Superalloy CMSX - 2
1 (Experiments and Identification of Active Slip Systems)
[J]. IMSE International Journal, Series A, 1994,37(2):.
8 8 8 [4] : .
, 2000.
(0.0 h) (10.89 h) (37.39 h) ( )
/MPa 721. 95 666. 40 659. 29

1. 273

( 315 )



4 : 315

Smax/Smin: 1,4) N ( 2) 2
2, 95% , 99. 87%
3. 07 (3) ,
95%, 8001 ,
99. 87% 2606 95%, 99. 87%
N=2.1 1241 2606
1241
4
6 (4
(D) ( )

A Study on Useful Life of LPT Disk

CAO Fengdan, WANG Lu—sheng, HUANG Qing—dong
QING Hua, HE Yun, WU Chang-bo, GONG Meng—ian

(Gas Turbine Establishment of China;Chengdu \ 610500, China)

Abstract: This paper studies useful life of an areoengine’s LPT \(Low Pressure Turbine) disk by
analysis and experiment. Stress calculation_and life prediction are| performed to choose the critical
location where cracks likely occur-Experiment equipments, speciméns and parameters on the basis of
equivalent damage principlesare ‘introduced. In-thispaper test résults of two specimens are presented,
which are used to determine the standard cycles and~average flying hours of the disk in accordance
with related literature. Test research provided experimental basis for useful life assessment and

prolongation of disk.

Key words: turbine disk;-Tatigue; cycle; damage; life

(The Chinese text of the following abstract is prined in PP309- 311)

Stress Analysis for Single Crystal Blade and Application
YANG Zhiguo, CHENG Xiao-ming, YIN Ze-yong
(Zhuzhou Aviation Powerplant Research Institute, Zhuzhou, Hunan 412002, China)

Abstract: In this paper, based on the mechanism of crystal slip and considering the lattice
rotation and finite deformation, the crystallographic constitutive model for the plastic and creep
behavior was established, a new finite element formulation was given. As an example of application,
the stress and creep deformation analysis was carried out for the single crystal blade of a certain

aeroengine. The application has shown the effectiveness of this new method.

Key words: single crystal; turbine blade; stress analysis; finite element analysis



