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Abstract T here may be non-inear dynamic characteristics during the evolution of the surface Low—
Cycle Fatigue( LCF)cracks system. After the LCF experiment on the smooth sample of 1Cr18Ni9Ti done, the
viewpoint that the process of fatigue cracks evolution is composed of two phases is proposed. T he two phases
are named as the Multi-cracks Interaction( MI) and the Local Dominant-eracks Controlling( LDC). It can be
seen from the statistical investigation that the traditional short crack evolution phase is essentially the MI,
and is in disorder. It is the grow th and coalescence of the local dominant cracks that induce the broken of ma-
terial. The two phases in the fatigue cracks evolution are essentially the result of the non-equilibrium bifur-
cation of the system. It is a transition from discorder to order.
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