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ABSTRACT Based on the effective short fatigue crack criterion presented in the part I, an exper-
imental study on the initiation, growth and interaction of short fatigue cracks on the surfaces of the
speecimen made of 1Cr18Ni9Ti stainless steel pipe—weld metal is performed using a replica technique,
The results reveal that the effective short fatigue cracks (ESFCs) always initiate from the boundaries
between delta ferrite and austenitic matrix. Growth of these cracks exhibits the characters of the
microstructural short crack (MSC) and physical short crack (PSC) stages. The dominant effective
short fatigue crack (DESFC) behaviour resulting from the interaction hetween ESFCs shows a regular
behaviour, and therefore, suits to describe the short crack behaviour. Dispersion of the DESFC growth
rates is relaved to that of the densities of ESFCs indicating that the difference and evolution of the
microstructural growth conditions ahead of the DESFC tips are the intrinsic causes of the random
behaviour of DESFC growth, the scattered fatigue lives and cyclic stress—strain responses.
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Fig.1 Replica photographs for one of the 74 surface districts showing the initiation and growth of ESFCs in the
MSC stage of a typical specimen (C; — i-th linked ESFC, 2 — ordinal of the orderly linked E3FCs; B, —

F-th matrix fence, j — ordinal of the orderly broken matrix fences)
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