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Fig. 1 Schematic diagram of radial multi cracks at the nanometer scale
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Fracture Mechanics Analysis of Mode-[ll Radial
Multi Cracks on the Edge of a Hole
With Surface Effects

FENG Guoyi, XIAO Junhua, SU Mengyu
(Key Laboratory of Mechanical Reliability for Heavy Equipments and
Large Structures of Hebei Province, Yanshan University,
Qinhuangdao, Hebei 066004, P.R.China)

Abstract: The mode- Il fracture properties of the radial multi cracks on the edge of a nanoscale
circular hole were theoretically investigated. Based on the Gurtin-Murdoch surface elasticity
theory and the conformal mapping technique, the analytical solutions of the stress fields around
the hole and cracks were given, and the closed form solution of the stress intensity factor at the
crack tip was obtained. The size effect of the stress intensity factor was analyzed based on the
solution. The effects of the crack number, the ratio of crack/hole radius and the surface defects
on the stress intensity factor were discussed. The results indicate that, the dimensionless stress
intensity factor has remarkable size-dependent effects when the sizes of the cracked hole are at
the nanoscale. The variation of the stress intensity factor with the number of cracks is influ-
enced by the crack/hole size ratio. The effects of the crack/hole size ratio on the stress intensi-
ty factors are restricted by the surface defects, and the effects of the surface properties on the
stress intensity factor are also limited by the crack/hole size ratio. The surface effects on the

stress intensity factors are independent of the number of cracks.

Key words: nanoscale defect; radial multi cracks of hole; surface effect; stress intensity factor
Foundation item: The National Natural Science Foundation of China(11302186)



