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The Correlation between Fatigue Fracture Crack Surface Friction and Crack Closure
Effect in Crack Growth under Mixed-mode loading
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Abstract

Crack tip behavior of single mode loading condition(mode I)depend on tensile loading component but one of mixed

mode loading condition(mode I+II) have influenced on shear loading component like the practical structure.

Because

crack closure is caused by shear loading component under mixed-mode loading a research on the behavior in the stage of
crack initiation and propagation require to be evaluate about crack closure effect by fatigue crack surface friction. For that
reasion we examined the behavior at the crack tip by direct measuring method. Measured behavior at the crack tip was
analyzed through vector crack tip displacement. As a result, crack propafation equation was corrected by considering with
crack closure effect. In addition we compared fatigue fracture crack surface and crack closure level.

CTD: ¥H T E TS|, mm
AKep o 7D E3S 1813 frasdsAsyy,

st oskel 775 st
E-mail : 821rokmc@korea.ac.kr
TEL : (02)921-3834 FAX :(02)926-9290

x
I

IR I+ SFEAEHE 48t F(tensile  load
component) ¥} 71 T+3}54d - (shear load component)o]
Aol 2Hgeks st dEHelth o] o dte A&
o] %3 H(mixed type)= HE=E3to] 2oJF 3
T A3, T AR =& H](mixed ratio)=
g Ak ddsts AE
Aol ey F7skAl ==, oA
Il ke ola 2 u

23] g Y (crack closure effect) S
A 71T WPF/}H HEAHAFTE 1757 9 0?}
%Logﬂﬁrﬂoiw TdEPadrt HIHA Fe

&2 Sl Al = H 9 (effective  stress intensity factor
range: AK.p)ol A3 82 F27F )

214



2004

Table 1 Chemical compositions of SAPH440

Compositions (wt.%)

C

Si Mn

P

S

0.168

0.020 0.810

0.012 0.008

Table 2 Mechanical properties of SAPH440

Yield
strength

Tensile
strength

Hardness

Elongation

(MPa)

(MPa)

(%)
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Fig. 1 The specimen and loading device used in this experiment
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Photo 1. Definition of vector crack tip displacement
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