) 10 (2002 10 )
Applied M athematics and Mechanics

1 1000_0887(2002) 10_1055_06

20 N —Ix — —
g, R ¥, =HHEE
( s 100083)
(X R H
9 S H_Sm El
; 5 p
P_“Sd_“S m ; P_SH_ASHI 2 ; 3
LY11CZ ,
SaSm .
0346. 2 DA
( )
( ) ,
[ 1~ 4] ° [43 ”
( ) . :
2
[5~ 7, .
S a Sm 9
8.9
2001_.03 27; T 200204 23
(50005003) ; (01A51011)
(1966—), , , , ) ( E_mail: caifei@ hkxb.
net. cn).

1055



1056

SaSm , .
, ,  Goodman
: S/ S-1+ Sw/ Op= 1, Ob, , S-1
; Gerber :S/ S 1+ (Sw/ %) = 1; Soderberg 2SS+ S/ 0= 1,
o ; TRt 2 S /S [(2So- 1/5-1)Su] = 1, So
; Bagci4 $SJ/ S+ (Sw/ 0)%= 1, . 5
, Soderberg * Bagci 4
* Goodman , * Gerber ,
, © JALA :
. 5
, 5 , 1 2, 2
4, , . .
. s 5 ,
SS_HI+ {i—ﬂ =1, (1)
S-1, 00 m ; Op ;S-1
. (1) ,S5-1 % m
. , (Sai, Smi) ,
, Sa_Sm ; p »
., PS.Sn . 1 .
2

lgSw = lg0,— ilg5_1+ %lg(s—l— Sa),
(2)

X = lgSn, Y= lg/S_1- S/,

b
1

1 _ 1
lg O, — mlgS—l, B = .
(2



1057

X= A+ By
Y lgSwm y >

S-1 6 me , A B
A= X- B*Y, B= Lyy = Lxy

Iy, v L
ni;X” Y= n ;

Y- L T8 = Xn- x) [
i=1 n\ -1 i= i=1 i= 1
Y Ly Lxy S-1 , S . AB r
B(S-1) r(S-1)* A B r S_1°*
[ r(S-1) | , S_1*
dl r(S_y) | dr’(S-1)
= O = 0,
dsS_; dS-
drz( S_1)

a5, = ¥s u{L){y dS_1” 2Ly dS-
1 dLxy 1 dbw
ny dS_l_ 2Lyy dS_l_

,, N L
Lro= lls_l- Sa~ n{Z‘X] l.;s_l— s]
s i) sen
o= DT s Wl 2| 2 s]

i=1

(5 (6) (4,

1 dLXY 1 dLYY}

Lvo  Lxo _
Ly Lxy
(7) S, (3) m. Oy (7) ,
H(S-1) = Lw/ Lw- Lxo/Lxv, H(S-1) ;o8- Sa
S_1 ,H(S_1)> 0; S_1> Sy ,H(S_1)< 0; S
, S—l. A B S—l 5
1 L m _
3
Sa Sm P_Sd Sm
Sa Sm In_
S—l+ Oy ’
Sgg Sm " -1

[1~3]

(3)

(4)

(5)

(6)

(7)

s S-1<

[0, (Sa)max)

m Op:

(8)
(9)



1058

:Sa Sa Sm ;S-1
(S-1)p 5 Obp p
« b, P
Sap = Sa+ up G, (10)
p Up (8)  Sa (9 S
(10), O
1 Sm mp Sm m
0= ;{(sup[l— [@J ]— 51[1— {g}] ]} (11)
(8 Sa K

eXp—z{(S_l)P[l_ [i—;Jm"_-S_l{l_ [%‘:Jm”z (12)

Sm 5 Sm g (Sm)min"‘
(Sm)max 5 Sm
1
m = 1
gZ(S ) (Sm)max_ (Sm)min, ( 3)
(Sm)max (Sm)min ’ ° (12)
(13) (S Sm):
2(Sa,Sm) = gi1(Sa)%g2 Sm)® (14)
’ g(Sﬂﬁ Sm) Q 1’ :
”Qg(Sa, Sm)dSadSm = 1¢
4
(LY11CZ , ,
5mm, K = 1 : . :f = 130 Hz ;
:AMSKR1478_10 . 3 (N =
107)( 2 ) 1 . 1



1059

210 w w % 5 200 ¥ XK X XK el
190 ®x X O 0 0 O xXx O X
nu: 200 X X 0 0 x O (o S ) o
§ 190 o o o % o % 180/ = © O O o] 4 o]
ey
150 o 170 © ® 0
160 o
2 6 10 14 18 2 2 6 10 14 18 2 %
2a (N = 10", S,, = 58 MPa) 2b (N = 10, S, = 69 MPa)
160+
120-‘\\:\\
190 X X X ] - %S"S“
g ] \“\\ .
180 o0 % Qo % 20 U
== o 99.9%-5 -5
E 170 x O %X X X e} ] \
5
w 401
160 O o o O
150 0 ‘
2 4 8 12 16 20 0 100 200 300 400
So/MPa
P (N= 10, S,= 8 MPa) 3 PS8, Sn
1 (N = 10))
s Uoy o S )o0.00/ MPa
() S,/MPa ’ ff woi | (Sulosos S, /MPa
1 10 135 5 46 1. 028 - 3.09 117.70 58
2 12 132 5 46 1. 23 - 3.09 114.74 69
3 9 128 5277 1. 031 - 3.09 111. 19 82
2
- (SJsn [(Sm)so%'l 132459
50%.S 4 Sm =
o 147.0% 5°* 384.578 1l ! R= 0909841 2
9.9% S S (S‘,)g)_t)%_'_ I:(Sm)%_g%'l 1.300438: '
et 129. 147 373. 450 4] R= 09995 8
[ ]
[1] [(M] . , 1986, 336—343.
[2] , [M]. , 2000, 366—372.
[3] ) ; , [M].
, 1999, 21—23.
[4] , . [M]. , 1992, 48 —51.
[5] , , [J]. ,2000, 32(4): 420—



1060

427.
[ 6] A (13
36.
(7] ) «
554—557.
[8] . [D].
[9] ,
20.

[J]. , 2000, 36(3): 32—

, 1999, 25(5):

, 1989,37—73.
[J]. , 1996, 23(4): 16—

Generalized Fatigue Constant Life Curve and
Two_Dimensional Probability Distribution

of Fatigue Limit

XIONG Jun_jiang,

GAO Zhen _tong

(‘Aircraft Design Bureau, Beijing University of Aeronautics and

Astronautics, Beijing 100083, P R China)

Abstract: According to the traditional fatigue constant life curve, the concept and the universal ex

pression of the generalized fatigue constant life curve were proposed. Then, on the basis of the opti-

mization method of the correlation coeffident, the parameter estimation formulas were induced and
the generalized fatigue constant life curve with the reliability level p was given. From P_S, S.. curve,
the two_dimensional probability distribution of the fatigue limit was derived. After then, three set of

tests of LY11CZ corresponding to the different average stress were carried out in terms of the two_di-
mensiona up down method. Finaly, the methods are used to analyze the test results, and it is found
that the analyzed results with the high predsion may be obtained.

Key words: fatigue limit; generalized constant life curve; two dimension up down method



