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Material Loss Due to Two Fatigue Cracks Growth in Coalescence
Between Two Holes in Aluminum-Alloy Strip

WANG Fangwen, CHEN Yiheng
(School of Aerospace, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; This paper is one of a series of studies for the coalescence between two neighborly loca-
ted holes in an aluminum-alloy strip under cyclic tensile loadings. Under some conditions, two in-
itial fatigue cracks were found to nucleate at each hole’s rim in the center region between the two
holes, where the stress concentration is much more violent than that in other positions. These
two cracks grew simultaneously and leaded to the coalescence of the two holes. Thus, a large ma-
terial loss occurred in the center region between the two holes. Only after the material loss com-
pleted, the two outside fatigue cracks tended to grow at the outside rims of the two holes until
final failure occurs. This is a new phenomenon, which is difficult to be explained with the classi-
cal theories.
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