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Fracture Mechanics Analysis of Multiple Load Path Plate

Moon-Sik Han* and Yang-Sub Lee*

ABSTRACT

The compliance approach to the problem of load sharing between a cracked plate and multiple plate used to
bridge the crack. The theory is validated by using calculated stress intensity factors for the multiple load path
plate to reduce experimentally observed growth rate to a common base. Calculations are them made on the
effect of multiple load path plate width on fatigue crack retardation in order to demonstrate the predictive
capability of the technique
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Multiple load path plate(th3 278 A), Compliance(% X 2lo] 2 2), Fatigue Crack Retardation
(T 2 #F =), Stress Intensity Factor(-Z

2 3t Al 97), Crack Growth Rate(7F 23 -&)
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plates of different compliance
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Fig. 2 Schematic of structural member with edge
crack
(a) Fluctuating load
(b) Reinforced by multi-patches
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Fig. 4 Fatigue test specimen of multi-patches
(a) single patch
(b) double patches
(c) triple patches

Table 1 Mechanical properties of test materials

yield strength tensile strength elastic modulus

184.3MPa 277.8MPa 197.113GPa
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L o : Cracked plate with single patch
a : Crocked plate with double patch
a  Crocked plate with triple potch
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Fig. 5 Crack growth data for cracked plate with

multi-patches
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o : Cracked piate with single patch({experiment)
& : Cracked plate with double patch{theory)
F ¢ : Crocked plata with double potch(experiment)
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g. 6 Fatigue crack growth data reduced to a
common stress intensity factor range in
multi-patches
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Fig. 7 Calculated effects of the multi-patch
number on cracked plate stress intensity
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Fig. 8 Calculated effects of the multi - patch number
on cracked plate fatigue crack growth rates
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