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Effects by Applying Mode of Single Overload
on Propagation Behavior of Fatigue Crack

Sam Hong Song” and Jeong Moo Lee*

ABSTRACT

In this study, when variable-amplitude load with various applying mode acts on the pre-crack tip, we examined how
fatigue cracks behave. Hence aspects of the deformation caused by changing the applying mode of single overload and

propagation behavior of fatigue crack were experimentally examined: What kinds of the deformation would be formed at
pre-crack and its tip? What aspects of the residual plastic deformation field would be formed in front of a crack? How
aspects of the plastic zone could be evaluated? As applying mode of single overloading changes, the deformation caused

by tensile and shear loading variously showed in each applying mode. The different aspects of deformation make

influence on propagation behavior of cracks under constant-amplitude fatigue loading after overloading with various
modes. We tried to examine the relationship between aspects of deformation and fatigue behavior by comparing the
observed deformation at crack and crack propagation behavior obtained from fatigue tests.
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Table 1 Chemical composition of SAPH440

Compositions (wt. %)
Si Mn P S
0.020 0.810 0.012 | 0.008

C
0.168

Table 2 Mechanical properties of SAPH440

Yield Tensile | Micro Vickers Elongation
_Strength | strength |  hardness | 7
" "MPa MPa Hv %

302 440 214 44
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(a) Modified CTS specimen

(b) Loading device

Mixed mode I+1I (@=60°)
(c) Change of applying mode

Fig. 1 The specimen and loading device used in this experiment
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(a) Experimental procedure
V.A: Variable Amplitude

(b) Overload ratio
C.A: Constant Amplitude

Number of cycle Crack length, a

(c) Delayed factors
da/dN: Crack propagation rate

Fig. 2 The experimental procedure and definition of overload ratio, delayed factors
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Fig. 3 The deformation at the pre-crack
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Fig. 5 The shape and size of overload plastic zones
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Fig. 6 The variation of fatigue behavior caused by
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