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Sress Fatigue Life Rdiability Curve Analysis with Moment Method

Xu Nan' Wang Weigiang® Li Naigen'

(Shandong Jianzhu Universty , 250101, Jinan, China)! (Shandong Universty , 250061, Jinan, China) 2

Abgtract : The general model of stressfatigue life reliability was proposed by analyzing correlations between
the median and high reliability fatigue life about several kinds of probability distribution functions, such as
Weibull Distribution (WD) , Normal Distribution (ND) , Exponential Distribution (ED) , etc. Under the
condition that fatigue life obeys a probability distribution, this reliability formulais a speciality of the gen-
eral formulas. Based on moment method of probability distribution functions, stressfatigue life reliability
curve analys s suitablefor five kinds of probability distributions were proposed. The median and high relia
bility fatigue life curve equationsfor 42CrMo hardened gear-tooth bending fatigue life data were estimated
by means of stressfatigue life reliability curve analyss.

Keywords: reliability, stress f atigue, probability distribution, fatiguelife, moment method.

Truncated Importance Sampling Method
based on Optimization of Mixed Genetic Algorithm

Zhang feng L uzhenzhou
(School of Aeronautics, Northwestern Polytechnical University, 710072, Xi’ an, China)

Abstract : A truncated importance sampling method is employed for the failure probability of parallel sys
tem with multiple failure modes. The mixed genetic optimization algorithm is chosen to search for the the
most probablefailure point in thefailure domain, and solve the approximate reliability index3 of the paral-
lel system. AB-sphere truncated importance sampling method for the fail ure probability of parallel system
is consisted of B-sphere truncation and importance sampling probability function. Comparing with the suc-
cessive sequential approximation approach and FORM , the presented method performs much more effi-
ciently than Monte Carlo method with higher accuracy , especialy for the small failure probability.
Keywords: mixed genetic al gorithms, B-sphere sampling, importancesampling, failure probability.

Equivalent Column Method for Calculating Critical Load for
Sed Tubular Arch under Pure Compression

Wei Jiangang Chen Baochun Wu Qingxiong

(College of Civil Engineering, Fuzhou University , 350108 , Fuzhou, China)

Abstract : Focusing on parabolic steel tubular arch with and without initial crookedness subjected to distrib-
uted load, the characteristics of elastic and elastic-plastic buckling are discussed based on thefinite element
analys s consdering dual-nonlinearity. Analyss results show that , rise-to-pan ratio is an important factor
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in critical loading of an arch, but which does not appear in the present equivalent column method, thus a
method cons dering influence of rise-to-span factor is presented. An arch with initial defect buckles under
critical load smaller than the buckling load for a perfect arch, 0 a coefficient consdering the lower critical
loading dueto initial defect isintroduced into the equivalent column method. A comparison with the results
from dual nonlinearity finite element method indicates the accuracy of method for estimating nonlinear crit-
ical loading of steel tubular arch.

Keywords: steel tubular arch, stability, equivalent column method, riseto-span ratio, initial crookedness,

dual-nonlinearity.

Notch filter feedback control for chaotic motion of fluid conveying pipe

Bao Ridong" GongBin' Wen Bangchun’

(Shenyang Institute of Chemical Technology ,110142, Shenyang, China)' (Northeastern University, 110004, Shenyang, China ) ?
Abgtract : The chaotic motion of a pipe sngle mode system of the fixed supported at two ends under base
excitation is actively controlled by introducing the feedback of notch filter. The equations of both homo-
clinic and periodic orbitsof the unperturbed system are derivedfirstly , and then the corresponding Mel nik-
ov functions were deduced. Under the conditions that the Mel nikov functions corresponding to the homo-
clinic and periodic orbits respectively have smple zeros, the parameters sati§ying to introduce the chaotic
motion of the system into periodic orhits, are obtained. The numerical Smulationis carried out for the re-
sponse of perturbed system, and the smulation results shows that the system chaotic motion can be suc-
cess ully induced to periodic motion. For different feedback gains of the notch filter , the responses of the
system converge on the different stable periodic solutions.

Keywords: f | ui d conveying pipe, baseexcitation, chaotic motion, notch filter, feedback control.



