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Abstract

This paper presents a generalized weight function which applicable to cracks initiated from V-
notches with sharp or blunt tips. The proposed function is based on the composition solution of the
weight function of an edge crack in a semi-infinite plate. For obtaining the proper relation, two
correction factors are used to express the effects of the notch depth, root radius, and opening angle.
Each factor can be applied separately to present only the effects of the notch depth or root radius to
improve solutions that proposed in the earlier studies. This-method can be used for studying the
effects of the notch parameters and loading conditions on the stress intensity factors of the notch
cracks. The accuracy of the proposed function was verified by comparing the results with finite
element data for a case study.
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1. Introduction

Fatigue cracks often originate from stress raiser points such as notches. Emanated crack from a notch
root is not as an edge crack due to the high-stress gradient that occurs around the notch root. The first
step in investigating the notch crack is the evaluation of the stress intensity factor (SIF) as the crack
driving force. The concept of the SIF was initially defined for large cracks, but its application has
been extended to crack initiation stage and short cracks growth [1].

Norio and Jiro [2] determined the SIFs of the initiated cracks from V-notches. This study is based on
the conformal mapping function for a semi-infinite plate with an edge V-notch. This solution was
provided by assuming the load as far field uniform tensile stress and does not useable for other
loading conditions. Other similar work with the different method was performed for determining the
SIFs of the notch cracks with a small ratio of the crack length to notch depth (small crack or deep
notch) [3]. This assumption causes limitations in using with the large cracks. Other methods with the
similar assumptions can be found in litrature [1]. The solutions for SIFs of the cracks emanated from
notches with different shapes such as semi-elliptical [4], semi-circular [5-7] and rectangular [8] were
also provided by some researchers. There are also some handbooks that give the SIFs for cracks

emanated from other geometries for engineering applications [9].
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