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Fig. 1 A finite-width plate with a mode- I center crack Fig. 2 An infinite-width plate with a mode- [ crack
subjected to uniform stress on the subjected to uniform stress on the
crack surface near the crack tip crack surface near the crack tip
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Fig. 3 An infinite-width plate with a mode-I crack subjected to

a pair of splitting forces on the crack surface
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Fig. 4 An infinite-width plate with a mode-I crack subjected to a pair

of splitting forces on the left and right parts of the crack surface
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Fig. 5 The relation curve between correction coefficient G of the stress intensity factor and

relative loading range c¢/a of the finite-width plate
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2015.

The Stress Intensity Factor of a Finite-Width Plate With a
Mode- I Center Crack Subjected to Uniform Stress
on the Crack Surface Near the Crack Tip

LI Ya, YI Zhijian, WANG Min, SU Kang
(School of Civil Engineering, Chongqing Jiaotong University
Chongqing 400074, P.R.China)

( Contributed by YI Zhijian, M. AMM Editorial Board)

Abstract. With the crack line analysis method for stress intensity factors, the stress intensity
factor of a finite-width plate with a mode- I center crack subjected to uniform stress on the
crack surface near the crack tip was studied analytically. Through analytical solution of the
stress field and correction of the stress components on the crack line of an infinite-width plate
with a mode- | crack under uniform stress on the crack surface near the crack tip, the correc-
ted stress components on the crack line of the corresponding finite-width plate were further de-
duced. Reasonable requirements on the corrected stress field at the crack line were proposed,
the stress intensity factor of the finite-width plate was derived, and the correction coefficient of
the stress intensity factor of the finite-width plate relative to the corresponding infinite-width
plate was obtained. When the width of the finite-width plate approaches infinity, the stress in-
tensity factor of the finite-width plate will be consistent with that of the corresponding infinite-
width plate.

Key words: stress intensity factor; finite-width plate; crack; crack line field analysis
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