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M arkov Chain M odelling of Physically
Fatigue Short Crack Propagation

W angW eiming L iu Chuntu DuanM englan XuH ao

(Institute of M echanics, A cadamia Sinica) (N ortheastern U niversity)

Abstract

Based on the experimentson the propagation of physically fatigue short cracks in steel
16M n, aprobabilistic evolutional model of physically fatigue short crack sw as constructed by
means of M arkov chain theory. For a good modelling, amethodw as enployed to transform
a non-stationary M arkov chain into a quasi-stationary one Themodelwas used to smulate
the fatigue cycle number distribution and its evoluational process of physically fatigue short
cracks in steel 16V n, and the results from themodel show edw ell agreeable to the data from
the experments Themodel provides a tool for fatigue probabilistic analysis and reliability
assessnentsof physically fatigue short cracks
Kewords: physically short crack, markov chain, probabilistic evoluation, cycle number distri-

bution, steel 16V n

The Reynolds Shear StressD istribution in the Near
W ake of an Airfoil at Very L ow TurbulencelL evel

HeKanin Bai Cunru

(N orthw estern Polytechnical U niversity)

Abstract

The experimental investigationsof the turbulent characteristics at training edge of aero-
dynam ic bodiesw ere increased in recent years (4-7). It has mportant meaning for the im-
provenments of the characteristics of airfoils for airplane and gas turbine's blade and for the
investigation of the noise distribution near the training edge From the investigation of corre-
lation betw een local Reynolds shear stress and turbulent kinetic energy of ref. 8-10, four
conclusions had been obtained in ref. 11 But, in that timew e have'nt test condition for in-
vestigating the effect of turbulence level In recent years, a low turblencew ind tunnel has
been constructed in NPU. In thiswind tunnel, we have tested airfoil NACA 0012 at very
low turbulence level (@ 02%) and some test results for the turbulent characteristics in
boundary layer and w ake of the airfoilsw ere obtaned

Thispaper describes the Reynolds shear stress distrbution in the near w ake of NA CA
0012 symmetric airfoil measured by a constant temperature hot w ire anenom eter.

The resultshad shown, the Renolds shear stressdistribution in the flow direction and in
thew idth of thew ake had regular form sobviousisly. W hen comparedw ith the resultsobtai
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