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1.1
Basquin$S - N , S-N
(1gN)pc= Apc+ BrclgS.,, (1)
: N Sa ,Apr-c  Bec
1) 17 (P-C)i (Ap-c)i (Bpc)ivi= 12 - npinp 22
2) 2, Sak (P=C)i (Npc)ris k= 1,2, s ni; . 22.
1.2
, S ak P-C leN
(1eN) pc = (N )u= [Zp+ trc(ne= 1)](1gN) o, (2)
: (].gN)aV (]gN)Ims ,'ZP P
> g B tl—C(ng_ 1) c ng— 1
Sak (lgN) av (]gN)Ims ng. (lgN)av (]gN)Ims
[ 16]
(1gN) = Auw+ BulgS. (3)
(lgN)rnsz Arms+ Brms]gsa- (4)
(3) (4) lgS _lgN 5 Aav Bav 5
AlmS BI’I]’B . 2
1.2.1 HaX1
1) (lglv)‘dv_lgsa Aav Bav np = 2. Arns Brms
B Aa—= (Ap-c)o
Ame = Zopat tr clne= 1) ()
B Baw— (Br-c)ai
Bims = (Zr)at trof ne— 1)° (6)
2) (1gN )av—1gSa ne 23. Ams Bum  t1c(ng— 1)
S Aw- ()
Ame= alZo)iv trclne= 1 (7)
< Baw— (Bp-c)i
Bms = iZ(ZP)ﬁ trc(ng=1)° (%)
B 1 < (Zr)2(Aav— (ApP-c)2)— (Zr)i(Awv— (Apr-c)i)
teelng= 1) = 20 22' (Ap-c)2— (Arc)i ' (9)
trc(ng=1) , ng l ()
3) (lg[V)‘u—lgS‘l np >3 Arms Brms
1 < (Ap-c)i— (Arc)i
Ame = S & (Ze)i- (Zr)i (10)
np o
B = — (Brc)iz (Brc)i, (11)

np— 257 (Zp)i- (Zp)i
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Ay Bay tl—C(ng_ 1)

Aw = HLPZAH)ﬁ [(Zp)i+ tic(ng— 1)]Ams (12)
Bay = nlp ZBP—C)£+ [(ZP)i+ t+-c(ng— 1)] Bms. (13)
1.2.2 a2
1) Sa (IeN)w np= 2. (3) (1) S-N
(P-C) S-N . 1 (1N )a—1gS. np= 2
2) Sa (1gN)w np 23. (3) (1) S-N
(P-C)2 (P-C)3 S-N . , 1 (IgN )a—1gSa
np 23 .
3) Sa (gN)u np 23 (1) (P-C)i (P-C)2 (P
-C)3 S-N : , 1 (1gN) & —lgSa ne 23

1.3 Monte Carlo

S ak , N
IgNi = (IgN ) — Z (1) (1gN ) ms, (14)
, T uro, 1/ , Z(ri) ri . ,
ri : : : <
20 <10 <5% ,
= fwf—z (15)
Xi= mod( MiXio1+ Q, M»), (16)
. Xo My M2 Q . Xo Mi= 5" Ma= 20 0 :
K , T <M
1.4
, S-N N . BasquinS -N
, N P-C-S-N
(1gN)pc= Aaw—[Zp+ trc(ng— 1) ]Ams+
{Ba\,— [Zp+ trc(ng— 1)]Brm}lg5a, (17)
(1gN)prc = Arc+ BrclgSa. (18)
Ap-c  Bec :
Ap-c= Aa— [Zp+ ti-c(ng— 1)] Ams, (19)
Bp-c = Bav— [ZP+ trc(ng— 1)]Bms. (20)
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2.1
60Si2Mn 7.5 mm P-S-N
1Y, P-C-S-N
1 60Si2Mn P-S-N e
SJ/MPa N ./ cycle N 05959/ cycle
730 1101 000 377 000
775 662 000 348 000
810 274 000 156 000
840 181 000 72 000
2.2
2 S, (1eN)o  np= 2 Su=(1eN ) u
Sa=((1gN) rc)2 (P-C)2 S-N
(1gN) o = 44.406 8— 13. 384 9 1gS., (21)
(1gN)o.0505% = 39.5953- 11.843 6 IgS.. (2)
1 0.8M58 0.921 1, 1;4
Npr el 2. N
2 60Si2Vn
Ny No.os95%
S /MPa
N, eycle e /(%) N,/ cycle e /(%)
730 1 206 550 -9.59 482 1% -27.90
775 41779 18. 16 237432 31.77
810 299 955 - 9.47 140715 9.80
840 184 353 - 1.8 91470 - 27.04
3 60Si2Mn S-N
) Ny N o559 )
S/ MPa n, N/cyele (i= 1, 2, e ny)
N/ cycle e/ (%) Ng/cycle e/ (%)
1874549, 1352533, 1058439, 1215472 661 202, 1392 139,
730 11 1218 082 0.% 484 068 0.39
1238126, 1 502348, 1 010079, 1 391616, 1 115732
805 264, 600 396, 481 571, 545 381, 315405, 616 187,
775 11 46 434 0.8 238 261 0.35
554 515, 659 895, 461 733, 615979, 504 955
431 483, 329 02, 269 225, 301 784, 182 5%, 337 A7,
810 11 302 319 0.79 141 166 0.32
306418, 359451, 259 033, 337 442, 281 196
258 149, 201 166, 166 797, 185394, 116 426, 205 652,
410 11 185 698 0.73 91741 0.30
188 029, 217980, 160 941, 205 593, 173 653
2 . S-N 3. ,
S-N Ay Bay Ams Bms 1 4., 4567 - 13.4009 1. 4002 - 0.448 5
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R econstruction of the Probabilistic S-N Curves
Under Fatigue Life Following Lognormal
Distribution With a Given Confidence

ZHAO Yong-xiang, YANG Bing, PENG Jia-chun
(State Key Laboratory of Traction Power, Southwest Jiaotong University,
Chen gdu 610031, P.R. China)

Abstract: When the historic probabilistic S— N curves were given under special survival probability
and confidence levels and there is no possibility to re-test, fatigue reliability analysis at other levels

can not be done except for the special levels. Therefore, the widely applied curves are expected.

Monte Carlo reconstruction methods of the test data and the curves are investigated under fatigue life

following lognormal distribution. To overcome the non-conservative assessment of existent marrmade

enlarging the sample size up to thousands, a simulation policy is employed to address the true produc-

tion which the sample size is controlled less than 20 for material specimens, 10 for structural compoe-

nent specimens and the errors matching the statistical parameters less than 5% . Awvailability and feasi-
bility of the present methods have been indicated by the reconstruction practice of the test data and
curves for 60Si2Mn high strength spring steel of railway industry.

Key words: fatigue; probabilistic S-N curves reconstruction; Monte Carlo simulation



