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Abstract

The fatigue has been considered the most failure mode of metal, ceramic, and composite materials. In
this paper, numerical experiments to asses the usefulness of two Dixon’s methods (small and large samples)
and 14 S-N methods on assumptions of lognormal fatigue limit distribution under RFL (Random Fatigue Limit)
model are conducted for staircase (or up-and-down) test and compared by MSE (Mean Squared Error) and
bias for estimates of mean log—fatigue limit. Also, guidelines for staircase test plans to choose initial stress
level and step size are recommended from numerical experiments including sensitivity analyses. In addition,
the parametric bootstrap method to construct a confidence interval for the mean of log-fatigue limit by the

percentile method using a transition probability matrix of Markov chain is presented and illustrated with
an example.
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p,—1a, | 0.07790 | 0.08059 | 0.08255 | 0.08424 | 0.08465 | 0.08599 | 0.08708 | 0.09434 | 0.10260
p,—1lo, | 007770 | 0.07811 | 0.07952 | 0.07846 | 0.07875 | 0.07996 | 0.07961 | 0.08039 | 0.08411
bias | u, |0.07741|0.07760 | 0.07705 | 0.07665 | 0.07633 | 0.07651 | 0.07563 | 0.07268 | 0.06575
u,+1o, | 0.06688 | 0.06494 | 0.06391 | 0.06241 | 0.06188 | 0.06028 | 0.05779 | 0.05155 | 0.03585
u,+20, | 0.03450 | 0.03430 | 0.03281 | 0.03075 | 0.02928 | 0.02714 | 0.02319 | 0.01428 |-0.00804
1, +30, |-0.00916|-0.01256|-0.01633|-0.01963|-0.02261|-0.02579 |~0.03140|-0.04199|-0.06493
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GE 9> pS ol @ ZEEA 92 dE 45 &
v & 0.5%0, | 2/3x0, | 08%o, | 09%0, | 1Xo, | LlXo, | 125Xa | 15Xg, 2Xo,
4,30, 1 1 1 |0.9999 | 0.9992 | 0.9973 | 0.9935 | 09787 | 0.9347
by =20, 1 1 1 1 1 1 0.9996 | 0.9968 | 0.9812
p,—1lo, 1 1 1 1 1 1 0.9999 | 0.9995 | 0.9941
o 1 1 1 1 1 1 0.9999 | 0.9982 | 0.9884
py+lo, 1 1 09999 | 0.9998 | 0.9993 | 0.999 | 0.9968 | 0.9888 | 0.9563
5, +20, 1 0.9997 | 0.9975 | 0.9947 | 0.9893 | 0.9832 | 0.971 | 0.9428 | 0.8842
pyt3o, | 0.9942 | 0.9745 | 0.9478 | 0.927 | 0.9023 | 0.8806 | 0.8537 | 0.8103 | 0.7441
4, BrES o] &3 AT AA YRS Fabr)
5 22E#H(Bootdtrap)7| 8 1979 Efronol] ¢ 41 A28 dy8F
il Hzz Abd AFH slwke) vlEE g
% oz F28 4% 2Yae YEite AEee) TR G AAEY da
Aotld BEHAEo] SYHoln Asnyd ¥ & UAFS Ak e 2o
A MEY B3 FAA F29 W20 24D
of 43 £XA Ao EeA @ HESA . ORFL 230 B2ARARE AJAA 258
ZER 7S AR 4 ok i
2 N F8HE B4y Raed g © HAZ: AP2Ed2 £ A0RA JHET
He WA 24E 2487 998 =3(ed7]4 RFL 1D AHE BF AEL A9 AY 5
)& Agste {9349 Bt H2ATHE o HANE A)gi}),
Sote] Bpghe FF Fol RAEY FEG o8 @ WO 2Ed2T 194 e HHR Holy
stel A= BAXE TIe A S shgRin. T BEd AEed 2Ed2) 1WA w2 2
W £ =EAME Chao et al.(2001)0] W7 HE dojsl:= FEge 44 Adsta oy
= ARl HEF RAEY PHE B st g 28 gETh
F FANIG. 5, A2AGARY RFL 23¢ 4 @ WolFEALL ol gdte] ZEAIEE AlByol
TAA 258 AT F H2 NPFET AH3L AL w3 FHYch
ALRA FHE BT ol MaplesoftAl2006)9]  © WRsol 3] Azataha Agaae Fai,
Maple Z2 138 2443l ulmr HQe Ao
LS 79T o] W) Holge wgold 19 42 AA o)
A G2 ZER, AFolH 19 e AR vk
o tEeg dolPHH S-plus AZE ] [7]9] A 2de RAEY duEs A8 FA=
REER JIEE ol g3te] EHgIER AE oA A FAHJ] AT AGEHE thEat Zo] oA
& AL F NEAFEA A8l o, Tl e a1 2+ Aok
T HAE F Q. 3.3.149 FALYANA ZEHIAER AEH A
A7IN A TS T R2EY Y SN 02 EEF JMF A@xtse] ts) RFL 23S 7
71 destEa] da] 2rols wbHol wiRelsmo |34, 5,& 19.6864, g,& ~1.4697, & 0.0784,
REEY RS MW 9 AAs] g2 BAX = 6.1035, o 0.010722 FHHYC)
T TAUE Agate] e shgtel adse= A71H Hzx AP 2E2E 5992, A¥HA 4
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