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Prediction of Fatigue Crack Propagation Behavior
Under Mixed-Mode Single Overload

Jeong-Moo Lee and Sam-Hong Song
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Interaction Effect(3}5 4 & 28 & 3})

Abstract

In this study, experiments were tried on the mixed-mode I+II single overloading model which changes the
loading mode of overload and fatigue load. Aspects of deformation field in front of the crack which is formed
by mixed-mode I+l single overloading were experimentally studied. Then the shape and size of mixed-mode
plastic zone were approximately calculated. The propagation behavior of fatigue crack was examined under
the test conditions combined by changing the loading mode. The behavior of fatigue cracks were greatly
affected by shapes of plastic deformation field and applying mode of fatigue load. Accuracy of prediction and
evaluation for fatigue life may be improved by considering all aspects of deformation and behavior of fatigue

cracks.
FTo2 WEHEo A7y 2§ eSS 55 AF
1. M & stal, o]F FUd M=ol wE | AHNE ¥7
a5 stell A s olskth. shATE A 7] AL A
2o ek a4y FEEE0] 28 Tl T g I FREES FgaFe] JE 3 Ag
= BHENREFS AEHF o7 T FU|FOR HET Was B3R e 324 sl $Aw
Wslste] 2Hggtth AME F I 23kFe] A8A4E 3 Quh agy] wio] WEo] WES 7t &%
ojuf ZE=7)7F WAl Hof AL AT W s o] o3k st AT AR a I} Wrlo] ol
TAHE 53849 Fgor g Ha, o)y SR dso] yZAF n e g disjA
gk WshE 849 AEHY FHE A58 o HA T E3HHQ olg)et HET} o] Folx o 3} ®
et 28uE MERE sk stoAe F24 Wt e] e Ads me [ o WX 5
oo Sl gk I AEAQD AT o] Fol A Z3 AAHRAZ H2EFor FAE IR
Sk mek Aoz 88 Ao st i FaAEo] sith aEa o] o
Satetal teksl oM opy|Es THUERE 3 REo ggtEor g #9o AAHHT o
T8 sl Ao vzA g B A= FEA = AWer] 93 AA7) TS tiste] Basta
A= gl Aol QTLESO SpAwh MENL B3] FgRET} W
HEslsol e gREe AFES B2 13 g A o]F Suly: AARNE ¥ 2eE 6o
AT AZ 1mxE JIFe %E;ﬂ% SF=131]
T a4, B9, nedea geledTe daas 1;]411;1 A e 33{
E-mail : icrav215@korea.ac.kr =6CS e wACIE o=
TEL : (02)921-3834 FAX : (02)921-8532 o ¥ th2 g3ks dod 4 Q)
E3
39, s vietal 7] A st} oj9} o] WMEZF sy 149 L= W

359



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 Tensile Hardness | Elongation
__strength | strength | | T
MPa MPa Hv %
302 440 214 44

Detail of A

Modified
CTS Specimen

Fig. 1 The specimen and loading device
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Fig. 2 The experimental procedure
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(a) The deformation areas obtained from a microscope
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(b) Contours of RPDFs

Fig. 3 Contours of residual plastic deformation field
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Fatigue load
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(b) Crack propagation rate

Fig. 4 The variation of fatigue behavior caused by various overload mode
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= PSc : Plane stress condition = RPDF : Residual plastic deformation field
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Fig. 5 The RPDF, plastic zones induced by the mode change of single overload and crack propagation paths
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(a) Mode I overload + Mixed-mode fatigue load
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(b) Mixed-mode overload + Mode I fatigue load

Fig. 6 Mixed-mode overload interaction model
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